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USAF Changes 
Philosophy On 
Flight Testing 


A i McGraw-Hill Publication 


75 cents 


Rocketdyne Engines for Atlas B 


Bomarc Sales Drive Focuses on NATO Nations 





BRUNSWICK' NOSES 'ARE PRESSING THE THERMAL BARRIER 


Countless eyes in the technical re- 
search world today are focused on 
the Strickland B Process, exclusive 
with Brunswick. This is a fully 
mechanical method of producing 
reinforced fiberglass laminates. Re- 
cent experiences with it indicate a 
bright area of promise in meeting 
the problems involved in re-entry. 


Much current interest centers on 
an SEP produced radome’s ability 
to withstand under stress a high 
temperature jet stream for a sub- 
stantial number of minutes. Yet 
this is only indicative of many new 
areas under relentless and costly 
attack by highly skilled Brunswick 
research and development teams. 


Now Brunswick tnaterials and tech- 
niques are also available to answer 
your problems in design, fabrica- 
tion and testing of aircraft compo- 
nents in metal honeycomb and 
conventional metalwork. Write; 
The Brunswick-Balkc-Collcnder 
Co . Defense Products Div., 1700 
Messier St., Muskegon, Michigan. 


BRUNSWICK 


MAKES YOUR IDEAS WORK 




good/vear 

AVIATION PRODUCTS 


5.000 GALLONS OF FUEL- ROLLING IN UNIQUE TIRE-LIKE CONTAINERS 
CALLED ROLLI-TANKER — ARE CAPABLE OF FOLLOWING AMAZING 
“GO-ANYWHERE" TIRES INTO HERETOFORE IMPASSABLE AREASI 
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New Electrical Power System for 
Missiles and Aircraft 
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rre-w Transistorizeca. 


FREQUENCY DISCRIMINATOR AND 
SERVO DRIVEN CORRECTION LOOP 


= 0.5 acciaracy 



VARIABLE 

RATIO 

ENGINE 

TRANSMISSION 


Designed for controlling a LYCOMING variable ratio 
engine transmission which drives a typical aircraft alter- 
nator at constant speed. 

• iO.125% (400 ±0.5 cycles) accuracy. 

• — 55°C to -f 125’C ambient temperature range. 

• Smaller, lighter, less complex through use of semi- 


Other types of systems can be 
designed to your specification. For 
more information contact the Oster 
office nearest you. 




SERVO TOROUE UNIT 
WITH STABILIZING 
GENERATOR FEEDBACK 



Other products include servos, syn- 
chros, resolvers, motor-gcar-lrain.s, 
AC drive motors, DC motors, servo 
mechanism nsseniblies. reference and 
tachometer generators, servo torque 
units, actuators .ind motor driven 
lilower and f.an assemblies. 


FREQUENCY DISCRIMINATOR 
AND SPECIALIZED 
SERVO AMPLIFIER 


I MANUFACTURING CO. 

Your Hololing E'luipnipnl Spfdolh 


( Interesting, varied work on designing transistor circuits 
and servo mechanisms. 

Contact Mr. Robert Bums, Personnel Manager, in confic 





The sysfem« were developed for the 
Air Force (WADC). They are the re- 
sult of an achievement eompnrable in 
maenilude to the breaking of the sound 
GPL’s harnessing of the Dop- 
ct to air navigation, 

.enefits of these GPL systems 
extend to every area of flight. Their vast 
potential has just begun to be explored. 


One look and the pilot KNOWS. At a glance, he 
reads actual ground speed and drift angle, di.splayed 
on his flight panel — automatically, accurately, and 
continuously. 

How? Through the famous RADAN" family of 
self-contained GPL Doppler auto-navigators, recently 
released for civilian use. 

For civilian aircraft, RADAN systems mean pin- 
point navigation, reliability, savings in precious time 
and fuel, a priceless margin of safety. In its wide and 
growing applications for the military, RADAN pro- 
vides all these, and continuous velocity data as well. 


GPL systems have behind them many millions of 
operational miles in transcontinental, oceanic and 
polar flight- RADAN systems herald a new era of 
faster, safer, more economical civilian flight. 

RADAN is ready and available now to everyone. 

«pi- 1 IK 

GENERAL PRECISION LABORATORY INCORPORATED, PlesHntville. N. Y. 
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Butova reliability helps to solve 

today's most challenging probiems 


For more than 80 years, Bulova has charted 
ne'v courses in the area of reliability. 
Milestones along the way are the electronic 
and electro-mechanical devices createil by 
the Bulova capability— the uncommon blend 
of pioneering vision and precision produc- 
tion experience. 

These Bulova developments, distinguished 


by their advanced design and consistent 
high performance, help our nation's defense 
and industry stake solid claims on the fron- 
tiei's of science and space. 


B 


LILOVA 

a t c h < 


The high degree of Bulova reliability pre- 
vails from concejjt to mass production. For 
assistance with your systems and compo- 
nents problems, write: Department G.I.S. S, 
Bulova Park, Jackson Heights, New York. 

o m p a n y 


BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC. 



Hnnt.uji.ic Kkseahcu 

The originato r of the Dry Torque Motor Servo* 



A N[W SERVO TRANSDUCER 




(^oTKT 




FOR uieu PERFORMANCE CONTROE 


Designed tor Electro-Hydraulic flow, pressure, or power control up to 40 Hydraulic 
horse power, with performance peaks never before obtained in a production unit. 



EXCEPTIONAL NULL BALANCE, NO ADJUSTMENT 
REQUIRED, AND ESSENTIALLY UNAFFECTED BY: 

VIBRATION to lOOg's 
TEMPERATURES -65'to +450’F 
ACCELERATION to lOOg's 

HYSTERESIS less lh>n 3% THRESHOCD l<$s man .5% 


Write for Complete Data 


H\ukavm.ic Keseahch 



Hi Psi EWB-22 bol). Exlemn! wrenching head with increased bearing 
arcu permits gretiicr loading without indentation of bolted surface. 
Hi R thrciid form, generous fillet under head, smooth oterall surface 
increase tensile and fatigue strength. The EWN-22 locknut was de- 


Build stronger, safer, 
lighter airframes 
with SPS Hi Psi 
aircraft bolts 

Conventional bolts were not strong enough to fasten 
Jet Age aircraft now on drawing boards. So Standard 
Pressed Steel Co. discarded obsolete fastener con- 
ligtirations, materials and production techniques and 
designed a high-strength bolt — the Hi Psi EWB-22 — 
strongest bolt made to this lime. 

Compared with conventional 160.000 psi bolts like 
the MS 20004 Series, the SPS EWB-22 has 38% 
greater tensile strength and, at 8 million sirc.ss cycles, 
up to 909; greater fatigue .strength, These qualities 
make it feasible, in mo.st cases, to replace a standard 
MS 20004 Series bolt with an EWB-22 of the next 
smaller iliameier. The benclits from use of the 
EWB-22 — in increased strucliiral strength and secu- 
rity and in reduced weight — are obvious. 



Concurrently with the development of the EWB-22, 
SPS produced the Hi Psi EWN-22 locknut to com- 
plement the boll. It is a high tensile strength self- 
locking nut with a 12-poini external w-renching 
surface. It makes possible the high wrenching torque 
needed to preload the EWB-22 to the greatest 
advantage. 

Along with Hi Psi EWB-22 bolts and EWN-22 
locknuts come other additions to the complete 
SPS line of threaded aircraft fasteners— PLI-22 pre- 
load indicating washers, simple mechanical devices 
for accurately preloading the high strength bolts. 
For detailed information about these products — 
or about your special aircraft threaded fastener 
problem— write us today. Aircraft/Missiles Division, 
Standard Pressed Steel Co., Jenkiniown 3, Pa. 



EWB-22 II mw<h sirenger than conventional aircraft bolls. These 
curves, with ultimate Icnsilesirengih in pounds plotted against bolt 
diameter, show that it Is feasible to rcpi.vce an MS 20004 bolt with 
■in EWB-22 one size smaller- The EWB-22 Is stronger in shear 
and in fatigue as well. 


Lord 

Tem proof 
Mountings 

maximum vibration protection for 
avionic equipment at temperature extremes 


Select your vibration isolators for airborne electronic equipment 
from the only complete line — Lord Temproof Mountings. 
Temproof Mountings provide: 

« oplimiim isolalion efficiency from 5 to 500 c.p.s. 

• unchanging charaderisUcs fivm ~S0^ to +2S0°F. 

• approximately 8 rimes the sereice life of oiher meiallic 

isolators (based on independent tests) 

Separate operating elements arc used. A load carrying steel 
spring assures high isolation efficiency over a wide load 
range. Special elastomeric snubbers absorb shock loads 
preventing metal-lo-metal contact. Damping limits 
magnification at resonance to approximately 3. 

Amplitude sensitive damping limits transmissibiiity at 
resonance with no impairment of isolation efficiency at the 
higher frequencies. The controlled friction force reaches 
a maximum in the resonant (normally high amplitude) 
range and diminishes in the high frequency (normally low 
amplitude) range. Therefore, in high frequency operation, the 
mountings provide an essentially undamped system with 
maximum isolalion efficiency. 

Temproof Mountings are available as individual isolators 
or as component parts of complete mounting base 
assemblies. Full information is contained in Bulletin 710, 
available from your nearest Lord Field Engineer or the 
Home Office, Erie, Pa. 





* Big Reasons Why This Symbol Stands For 
Practical Research, Precision Production 


It represents the brains and brawn of three well 
known organizations, experienced in serving air- 
craft— both military and civilian. 

For this is the symbol of The Singer Manufactur- 
ing Company's new Military Products Division. 
Composed of Haller, Raymond & Brown, Inc., 
Diehl Manufacturing Company, and Singer- 
Bridgeport. 

The Military Products Division brings together 
the research skills of HRB, the electronic and 


electrical experience and facilities of Diehl, and 
the extensive mechanical and electro mechanical 
productive capacity of Singer-Bridgeport. 

It makes a streamlined team that can serve you 
all the way from concept to hardware. Or supply 
precision parts and components quickly, in the 
quantity wanted, at a fair cost. For a new outlook 
on defense procurement, write The Singer Manu- 
facturing Company, Military Products Division, 
149 Broadway, New York 6, N. Y. 


THE SINGER MANUFACTURING COMPANY 


Military Products Division 



SINGER 
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U. S. steel Supply’s 

Any Steel, Anywhere, Any Time Service 

"reduces production costs” 

says H. Theodore Hawkes, vice-president. 

Southworth Machine Company, Portland. Maine 


"U. S. Steel Supply's prompt delivery of the 
materials we need, on a day-to-day basis, soves 
us from tying up working capital or being caught 
with steels we can't use because of a sudden 
change in design. 

“Thus, by allowing os to make quick design 
clianges, Any Steel, Anywhere, Any Time Serv- 
ice gives us the flexibility we need to improve 
our product continually. 

“In addition, U. S. Steel Supply saves us tlie 
great expeivse of installing and maintaining cut- 
ting equipment by delivering our material re- 

important because our varied j>roduction re- 
quirements call for a multitude of sizes and 

U. S. Steel Supply’s Any Steel. Anywhere. 
Any Time Service is geared to help you elimi- 
nate costly inventories, increase production and 
better utilize space now wasted for storage. One 
of our representatives will be glad to show you 
how it works. For more information, write to 
U. S. Steel Supply at the address below. 



Remember ... you get Any Steel, Anywhere, Any Time S 

U. S. steel Supply 

Division of 



States Steel 





Aviation Week 


I Spate Tethnology 
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Priceless Ingredient - 

ackievemerit 

DESIGNERS AND MANUFACTURERS OF: 
high pressure pneumatic equipment 
high temperature and bleed air equipment 
hydraulic exotic fluids, gas, and cyrogenic equipment 
integrated hydraulic and pneumatic systems 


RANDALL 

ENGINEERING 

CORPORATION 
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EDITORIAL 


Mid-Summer Survey 


The aviation industry and its related teelinologies arc 
steaming tiuough the mid-sumnicr months in one of 
the strangest atmospheres since the first years after the 
end of World War H. 

The Mid-Kast crisis simmers dangerously close to a 
shooting war in strange contrast to a domestic calm and 
complacency that is hard to explain. 

Although U-S- science and industry arc on the verge 
of some of their most exciting explorations of space, 
the general public appears bored with tbc entire subject. 

The industrial structure on which the Pentagon de- 
pends to develop and produce superior new wca]>on 
systems is creaking and groaning under severe financial 
stress but even the top civilian leaders in tbc Defense 
Department, most of them fomicr business executives, 
arc strangely indifferent to tliis problem or its implica- 
tion for future defense strengtii. 

Burning Issues 

III contrast tlie Congress has recorded a remarkable 
record during the session now drawing to a close on 
Capitol Hill in handling the burning issues of space 
technology, missile and advanced aircraft dcv'clopment 
and the sticky problems of air traffic control and air 
safety regulation. We cannot recall another session of 
Congress that has taken so much positive action on these 
perennial problems. 

Perhaps the most important achievement in this field 
was the creation of the National Aeronautics and Sixice 
Agency using the technicians and laboratories of the 
National Advisory Committee for Aeronautics as a 
nucleus. In the relatively short time of four months the 
House and Senate, with a fine bi-partisan spirit, tackled 
the national siMce agency proposals .submitted bv Presi- 
dent Eisenhower and have forged an instrument capable 
of executing a sustained national program in this vital 
area. Wc have been particularly impressed bv the man- 
ner in which the special House Committee, headed hs’ 
Majority Leader John McCormack of Massachusetts with 
the aid of a good professional staff, guided this program 
througli what might have been a legislative morass and 
fought vigorously for the most effective coinpromisc with 
a rather odd Senate approach to the problem. Sufficient 
starting funds have been made available for the new 


agency in the current fiscal year. If President Eisenhower 
will now make the key apjxiintments of the director and 
the required new council members, the NASA can blast 
off toward a sustained, scientifically sound exploration of 
outer space. 

Vitally Needed Agency 

Tlie other outstanding aviation project before Con- 
gress is the creation of an independent Federal Aviation 
Agency with full autharity to tackle the myriad problems 
of air traffic control and safety that have been so widely 
dispersed in a bureaucratic maze. TTris action, sparked by 
Senator Mike Monroncy in the upper House and skill- 
fully steered by F.lwood “Pete" Quesada on the execu- 
tive side of the government, is now facing its final hurdle 
ill the House, ^\'c hope that Rep. Oren Harris, key man 
in the House for this hill, will provide some extraordinary 
bustle to match the perforniaacc of Senator Nfonroncy 
and Mr. Quesada in assuring the creation of tliis litallv 
needed agency in the current session of Congress. 

In defense. Congress has also compiled a better than 
ai’crage record with a Defense De])artmcnt reorganization 
hill that at least takes a positive step toward untangling 
the Pentagon knot of indecision. As usual Congress also 
was more sensitive tlian the executive branch in provid- 
ing adequate funds for development of key weapons in 
advanced missiles, aircraft and submarine programs. It 
has also begun to ring the bell on the I’ast bureaucratic 
expansion of the Military Air Transport Scrs'icc into 
costly duplication of commercial airline sendees while 
neglecting the genuine problems of adequate militan- air 
logistics. 

Congress also became more aware of the trcmcndousls 
complex relationship hchvccn the military services and 
the industrial complex that dcsclops and produces neu’ 
weapons. It should study this problem mote thorougliK 
in the future. This area needs a complete overhaul of 
both its legislative and administrative aspects to develop 
a modern streamlined militarv-industrv relationship that 
protects the taxpaying public against excessive profits hut 
at the same time permits industry to mor’c with the speed 
its technical capabilities make possible. 

—Robert Hotz 
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BEAR TRAP 


BURROUQHS ELECTRONIC DATA PROCESSING EQUIPMENT 
STANDS WATCH FOR OUR CONTINENTAL AIR OEFENSE. 
Problems of the awesome speeds and scope that confront our 
military defense systems can only be solved by the quick and 
uncanny accuracies of electronic computation, such as is found 
in our Semi-Automatic Ground Environment— SAGE, which is 




Burroughs Corporation 

"new dimensions j in electivnks and data processing sgstems" 


WHO'S WHERE 


lu the Front Office 

Austin N. Stanton, hoard chairman, \'aro 
Mf|^ Co.. Inc., Garland. Tex. Robert L. 

,\ho: George F." Lewis and Vice Adm. 
James II. Doyle (USN, ret.t, vice presi- 

Raiph S. Stillman, director, l-'aircliild 
Eii|iiic; & ,\irplaiie Corp., Hagerstown. Md. 

Felix A. Kalinski, a director, Vcrtol Air- 
craft Corp., Motion. Pa. 

Lt. Gen. Roger M. Ramey (US.U-, ret.), 
a rorporatc vice president. Nortlirop -Air- 
craft Inc.. Beverly Hills, Calif. 

Ro)-mond Fleurs-, president-director gen- 
eral, French rocket firm S.E.P.R., succeed- 
ing Georges Glasser. resigned. 

Richard M. Johnson, president. Koehler 
.Aircraft Products Co., subsidiary of New 
Britain Machine Co., Davton, Ohio. 

Nathan H. M'olf, president. Tube Meth- 
ods. Inc., Bridgeport, Pa. 

Tire Ramo-AA'ooldridge Corp., Los An- 
geles, Calif., has announced now responsi- 
bilities for the following; Dr. Ralph P. John- 
son. group rice prcsidcnt-Ceneial Elec- 
tronics Group of Divisions; Dr. Burton F. 
Miller, vice pr«idcnt and director ads-anc^ 

president-engineering; Irwin A- Binder, vice 
president-manufacturing for Dens-cr and Los 
Angeles Divisions. 

Honor-s and Elections 

Dt. Jerome C, Hunsakcc. Professor [Ciiict- 
itus of Massachusetts Institute of Tech- 
nolo^, has been ^rt-Misted the Navy Dis- 

auatd confcired on civilians by the Depart- 
ment of the Nas-v. in recognition of his 
outstanding contributions in the fields of 
scientific research and dc'X-Iopmtnt. 

George P. Sutton, manager of the .Ad- 
vance Design Section at Rockctdync divi- 
sion of North .Amcrienn .-Avi-ilion. Inc., has 
been named next year’s Hunsakcr Professor 


of .Aeronautical Engineering at the Massa- 
chusetts Instilnlc of Tcchiioloey. Mr. Sut- 
ton, the first Iran from industry to be 



Changes 

Steplicn B. Elggrcn, sales manager, Ni- 
agara Frontier Division, Bell .Aircraft Corp., 

Convair ISan Diego. Calif.) division of 
General Dynamics Corp., has announced 
the fulloning appuintmeiits: .A. P, Higgins, 
assistant to the division managcr-militars 
relations; J. II. Famine, works niaiiager- 
Plaiit Two; AV, AA’, Fox. assistant chief 
engineer; AA', C. Keller, to the general of- 

H. R. Oldfield, Jr- general manager of a 

Industrial Elc-ctroCs Oivisiln, ’’^ireiai 
Electric Co.. Phoenix, Ariz. C. C. Lasher 
succeeds Mr. Oldfield as general manager 
of the Division’s Computer Department. 


INDUSTRY OBSERVER 

► Nuclear rockets carrying personnel probably would be lifted to 50,000 or 
60.000 ft. bv solid propelliint boosters before rcnctors were turned on in 
order to avoid shielding problems both on ground and in sehicle. according 
to .Atomic Energy Coiiiinission thinking. At that altitude, there would be 
little scattering of radiation by tlte atmosphere, and shadow shielding can 
be used for crew compartment. 

► Convair-I'ort Worth is proposing a low-weight nuclear auxiliary power 
supply to the Air Force for satellite and space vehicle application in connec- 
tion with Project SNAP (Secondary Nuclear Auxiliary Power). 

► Pratt & AATiitncy J52 engine sshich powers North American’s GAM-77 
Hound Dog missile for the Boeing B-52G is carried in a pod suspended below 
the missile's fuselage- J52 does not carts- afterburner. Pylon from whicli 
missile is hung contains monitoring and launching equipment. 

► Jetavator pitch and roll controls on Polaris fleet ballistic missile ate buckets 
moved into tlte rocket exhaust to reduce the efficiency of one or more of the 
four nozzles (AW July 14, p. 22). Tlinist differential created exerts the 
control moment. Variations iu total thrust due to Jetavator action can be 
compensated by vaiving time to thrust termination. 

► Vernier engines used on the .Atlas intercontinental ballistic missile for roll 
action and precision thnist adjustment are gimbaled as the main engines arc. 
Propulsion sistein uses liquid oxygen and RP-1, a hydrocarbon similar to 
turbojet fuels which burns at temperatures above 5.000F, 

► Soviet ait force ground crews are receiving intensive training in decontami- 
nation techniques aimed at getting fighters and bombers into the ait at the 
earliest possible moment after nuclear bomb attacks on Russian airfields. 
Special machines and materials reportedly liave been developed for quick 
decontamination of taxiing areas and riinway-s. Flight crews wear bulky pro- 
lectire ciotliing wliile crossing radioactive areas of the airfield to reacli their 
decontaminated aircraft. 

► Prc-cooling tests at Wright Air Dcsclopment Center test chamber ha\-e 
shown that a picrson whose bodi- temperature has been reduced by only two 
degrees can withstand temperatures of 160F for 40 min. longer than if he 
had entered the test chamber with normal body temperature. 

► Defense Department's Advanced Rcscarcli Projects Agency already has 
]>rogtanimed a])]noximatcly JO separate space projects involving a total of 
about S50 million. 

►George A. Fuller Co. has rea-ived an SI 1.762.420 contract for construction 
of six concrete launch pads and two concrete blockhouses for Atlas inter- 
continental ballistic missile site near Cheyenne. Wyo- Contract will be 
under jurisdiction of U.S. Corps of Engineers, Omaha. 

► Boeing B-52 to be used as the mother ship for North American's X-1 5 high- 
altitude rocket research aircraft is now undergoing modification at Boeing’s 
Seattle plant. Ptci-iously. jslanc had been at the Palmdale, Calif., facility of 
North American Aviation. 

►Douglas .Aircraft liopcs to sell -Air Force on a plan to use the DC-S as a 
replacement for C-118A cargo aircraft as part of the oset-all plan to modern- 
ize the logistics fleet. 

► Both Boeing and Douglas arc working on cargo aircraft in the class of tlic 
now defunct Douglas C-1J2. Companies reportedly are working in both 
the pine jet and turboprop areas, with Douglas emphasizing the turboprop 
3]>proach. 

► Increased climb perfonnance and greater target altitude of Boeing's B-52G 
was acliicied b\- redesign of «ing to incorporate integral skin and stiffeners, 
reduction of vertical stabilizer to 40 ft., 8 in. and use of Pratt & AAliitncy 
J57-P-4JAA' engines. 
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HOW THE helped... 

Build a Gyro for Straight Shooting ! 


Acnirorv lliat could liil n fly from a scri'aiiiins 
roller coaster ... so ruj;t;c'<l that it can hr used to 
drive nails uitlioiil impairin': its operation. 
Tliat's llir “impossihle" fire control pro Iniill hy 
Minnoppolis Honeywell. .Aeronautical Division. 
Known as llie HlG-5 (HcrnielicIntepulingGyro), 
lij-litweiphl and small cnoiipli to hold in the palm 
of your hand, it supplies the '‘sense of balance” 
necessary at supersonic speeds. 

Operotin;: in a viscous fluid under wide limits 
of leinperaliirc and pressure, seals can he no less 
than perfect. What material was used? “0” rings 
of t'MO.N Carbidk Silicone Rubber. 

Fabricated hy Mojtness Prodnets Company, 
Racine, \^'iseonsin. these “O” rings were tested 
from —65 to +200 deg. F., at simulated pres- 
sures from ground level to operational altitudes. 


tinder such rigid tests, Umon C.sRBIDE Silicone 
Rubber showed outstanding sealing tjualitics and 
resistance to compression set. 

This is another example of how the \ MON 
Carbidk Silicones Mon has heljiod solve an "iin- 
po.-sible" firolilcm. A booklet— "Look to T MUN 
Carbide for Silicones”— describes silicone rubber 
and nianv other silicone products. Vrite Box H.A 
9702 tod'a\. Silicones Division. Vnion Carbide 
Corporalidn. 30 East 12nd Street, N. Y, 17. N. Y. 



Washington Roundup 


Space interest Lag 

Scii.itc Appropriations Committee ha.i criticizctl -Air 
Foret for “a growing lack of ciictgr- in space acliritics." 
The committee noted in its report that "white space is 
todav for the scientists and those with imagination, it 
may be the battlefield of tomorrow and the Air Force 
cannot divorce itself from tliis vital field." The com- 
mittee also objected that USAl' has allowed conlractors 
to build their own duplicate test stands at gosermneiit 
cxi>cnsc while governntent facilities "idle or rust." The 
committee wrote a stipulation into the Fiscal 1979 
defense budget banning the use of defense funds for 
cimstmction or rental of prisate missile testing facilities 
"until the fullest use i.s nradc" of gmernment sites. 

Armed Forces 'Misutilization' 

Rep. Albert W. CrctelUi (R,-Conn.) also wants a 
ctmgrcssioiial inqiiirv into wliat he tenns "niisutilizatioii 
of technical and scientific maiipoucr in the armed 

Cretclla in a floor speech said it lias been e.stiniated 
that the armed forces waste more than 1 5,000 men in 
their technical and scientific ranks. He added tlic men 
were eitlier misassigned, completely misused or not used 
to tlic degree warranted bv the formal scientific educa- 
tion and training thev received as cisilians. .Added to 
this, he said, is the disproportionate amount of time the 
scrs'icc technician may be required to dcsotc to inililan' 
duties, including kitchen police, guard duts. prisoner 
guard, housekeeping and cleaning details, wliilc, lie s.iid, 
dozens of other groups manage to escape these details. 

FCC Compromise Offer 

.Airline and industrs' petitions that I'edcral Cmiiimini- 
cations Commission reconsider recent action to shift 
ci\ il Doppler radars from 8,800 me- to 1 5.000 me. 
(.AW' June 50, p- 28) were turned down last wet-k, hot 
the commission made compromise moves. FCC savs it 
"anticipates" issuing rcjulir licenses, normalh for five 
years, for 8,800 me, cisif Dopplers until the state of the 
art will permit a shift to liighcr trcqucnc)'. Agones also 
sal's it will "endcaior, to greatest c.vtent passible, to 
provide reasonable amortization period for 8,800 me. 
Dopplers." First airline reaction to FCC statement was 
unfavorable, partially because of the many qualifications 
as to future possible action. FCC also set aside 15,250 
to 1 5,-400 me. band currently assigned for government 
use, for both civil-govemmeiit Doppler use. 

Airport Aid Need 

Civil Aeronautics Admini.stration's reluctance to back 
an extension of the Federal Airport .Act came under 
fire last week from the Airport 0|)erators Council. 
Testifying before tlie Legal and Monetary Subcommittee 
of the House Government Operations Committee. Coun- 
cil Director E. Thomas Burnard said capital oiitlavs re- 
quired for airport improvements qiiicklv outstrip reie- 
nues produced so that increased federal aid is tlic onlv 
means of attaining needed expansion. Burnard also told 
the subcommittee that airport facilities needed for jet 
transports should liave been known at least tlrrec to five 
years ago. He advocated a system of more advanced 
planning between aircraft manufacturers, users and air- 


port operators to prevent premature obsolescence of air- 
port facilities. Lack of sufBcicnt funds to meet future 
aqiiircmcnts, he said, "mav well become tlic factor that 
limits the whole sv-stem." 

Space Committees 

.Although resolutions establishing standing committees 
on aeronautics and space have been pissed bv both the 
House and Senate, chances arc slim that niembers of 
either committee will be appointed during tliis session. 

Least likely to Fake action is the House where all mem- 
bers are up for tc-elcction. tf the committee is appointed 
this sc.ssinn. there is alwav's a chance some inembets 
would not return. The Senate could organize its com- 
mittee this session but may elect to wait Ijec-ause of 
the heavy workload between now and adjoumment and 
the work involved in selecting the members. Meanw hile, 
the current select space committees of both Houses can 
c-atrv on for the remainder of the year. 

Riddle Promise 

Riddle Airlines President George L. Giles Iras prom- 
ised the Civil Acrmiaiitics Board to circulate a memo- 
randum to his coin|)any's stockholders asking that thev 
take no action on his earlier request that thev communi- 
cate vvitli their senators, representatives and members 
of tlic Board in Riddle’s Irehalf. 

In re.v])onse to a letter from Board Chairman James 
Durfee protesting the original letter to the stockholders. 
Giles admitted tliat, "throngli my enthusiasm. 1 mav 
liavc extended beyond the point of reasonable discre- 
tion" and apologized for anv "inconvenience or em- 
barra.vsmcnt I may have inflicted on members of the 
Civil -Aeronautics Board.” Giles, who joined Riddle 
as president in February, was charged bv the Board vvitli 
attempts to influence its actions with a pressure canvpaign. 

CAB Helicopter Ruling 

Civil -Aeronautics Board last week charged tliat enm- 
tnercial helicopter feeder services would be considered 
developmental in nature and would require more experi- 
mentation until a larger helicopter tliat is "econoinicallv 
feasible" is made available. Tlie Board announced 
its decision in fuming down a petition by Los Angeles 
Airways for a renewal of its temporary certificate on a 
Ijcrmancnt basis. 

Unwanted Details 

While airlines geneiully lauded Senate .Appropria- 
tions Committee action in earmarking S8-4 million of 
tlic Military Air Transport Service budget for procure- 
ment of commercial air transportation, the scnedulcd 
carriers would prefer that detailed requirements were 
not spelled out. 

Under the Defense Department appropriations hill 
as aported by the committee. S84 million was made 
ay.iilabic to AIAl'S only For procureineiit of commercial 
air transportation. Of tliis ainonnt, S2! million must 
be spent vvitli U, S. carriers that qualih- as small business 
enterprises. This includes most of' the independent 
iiitlines. Purpose of the S21 million clause Is to ensure 
a share of the business for the smaller carriers. 

—Washington staff 
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First Lunar Shot to Seek Far Side Data 


Air Force probe, first of IJSAF-Army series, now 
plaiuietl for An;;. 17; Russian May 1 attempt fails. 


\Vasliington— I'irsl of three lunar 

C ties ill Air I'orcc's "Opcratiim 
nil," scliccluied to be launched from 
Cape Caua'cral, h'lii., sometime be- 
tween 6 A. M. and noon on Ang. 17, 
n ill attempt to achiesc an orbit around 
the moon to transmit pictures of its 
ut-unseen far side and gather scientific 
cmironmcntal data in tire moon's 
licinity. ,\viatiox Wkkk originally 
forecast this launch date as Aug. 16 
l.WV June 2, p. 1 5). 

Air Force’s plan to orbit the moon 
with its lunar probe is a hold and risky 
gesture in a three-cornered try for a 
.successful "moon shot." 

Effort of Russians to impact on the 
moon on Mav 1 failed, Aviaiion \\'i;i;k 
has learned. 

•Army has its first moon impact shot 
scheduled for Septcmliet. 

W'hilc a moon im|iact would gen- 
erate tremendous international propa- 
ganda lalue, .Air Force is shooting tor 
bigger odds by coupling scientific div- 
idends with the propaganda value it 
v.ould attain in placing a vehicle in 
orbit around the moon (.-AW June 16. 
p. 165). 

I.auncli date «as selected because of 
the advantageous relation of the pre- 
lected orbit of the probe with the 
position of the moon. If lamtch prob- 
lems develop so that the firing cannot 
be made on Aug. 17. lunar shot proh- 
ablv will be made on one of the fol- 
lovving four days. Good light for sur- 
face picture scanning on the moon's 
far side will be available in this period 
for favorable definition of detail, par- 
ticularlv at the junction of light and 
dark areas. 

Instrument package, including tele- 
metering couipment will weigh approx- 
imatelv 50 lb. 'rransmittiiig fr^uciicv 
will be 108 me. All infonnation will 
be relavcd to Air Research and Develop 
ment Command's Ballistic Missile Di- 
vision's Data Reduction Center in 
Inglewood. Calif. 

.According to mesent .schedules. -An 
I brcc's second lunar probe will be 
kumched in September, the third in 
October. These probes will he basically 
the same as the first probe but suc- 
cessivclv more sophisticated for gather- 
ing more advanced scientific data. 

AA’hile the scries of lunar probes, 
under cognizance of the Ballistic Mis- 
sile Division, is known as Operation 
Mona, the vehicle itself is designated 
I lior-Able 1. Mimn-orbiting portion 


uf the vehicle will c.irry still another 
distinctive designation. 

.Ait k'orcc aircadv has obtained expe- 
rience with basic two-stage 'I'hor-Anlc 
amfiguration in recent nose cone and 
mouse experiments from Cape Ca- 
naveral (.A\\' July 2S. p. 27). Hior- 
,Able I. an extension of Thor-Able's 
liasic confifuratiim, will consist of the 
following stages: 

• h'irst stage— Douglas 'llior intermedi- 
ate range ballistic missile. 

• Second stage- .Aerojet-Genetars liq- 
uid propellant rocket for A'anguard II, 
modified for ’I'hor-Able 1 r«iuirenients. 

• Third stage-Allcghcny Ballistics Lab- 
oralorv’s solid propellant rocket engine, 
which the Ballistic Missile Division has 
selected instead of an alternate choire 
of Grand Central Rocket Co.'s solid 
propellant unit as used for tlie Van- 
guard tliird shigc. Ignition and burning 
cliaracteristics of .Abie’s solid propellant 
unit were checked out at Arnold En- 
gineering Development Center’s Tulla- 
iinma, Tcnm. facility, proved satisfac- 

• 'fciiniiial stage— used for additional 


.Vlimiteinaii Contractor 



tic miullc liavc been sent out br Ait 
Research and Develnpineiit Conmiand’s 
Ballistic Missile Division. 

I'lie contractor would be the equiva- 
lent of the uvcr-all manager of the Miu- 



and test phase will have to be subiniltcd 
to Ballistic Missile Division by Sept- 8. 

vited to briefings on assembly and lest 
phase lor Mimilcnian and to submit 
proposals for the .AT contract. Com- 
panies include Boeing, Rvan, Northrop, 
Radioplanc, .Aeromilronic Systems Inc., 
Douglas, Cliivslcr, Stndcbakcr-Packaid, 
Cmtiss AV right. 


thrust in the general vicinity of moon. 

After launching, first tlircc stages of 
Tlior Able I will burn out tclalivciv 
tjuicklv and separate from probe, whicii 
will continue to coast for remainder of 
trajectory until it approaches and be- 
gins to parallel lunar orbit, when the 
moon will be approximately abreast of 
tlie probe. 

Speed of tlic probe tlicn would be 
about -400 to 500 fps- as compared 
with approximately 3.550 fps. for the 
moon in its orbit. Elapsed time from 
humch to moon vicinity ml! be about 
2-6 davs. 1(1 prevent the moon from 
"running avvay” from the probe and to 
allow the moon’s gravitational field to 
pull the probe into a relatively close 
satellite orbit around tire forward por- 
tion of the moon, the probe's speed 
will lie boosted by cutting in the termi- 
nal rocket by command signal. Termi- 
nal rocket will stay with the probe as 
it orbits around the moon. 

.Another scheme which had been 
considered for the lunar prolx' was to 
circumnavigate the moon and. after 
the single turn, to have the vehicle re- 
turn to the earth's atmosphere. This 
would not requite terminal tlirust bet 
would give less time for observations in 
the lunar area than that attainable witli 
,1 probe as a satellite of the moon. 

W idely .scattered stations will track 
the probe. These will be located at; 

• USAF Missile Test Center, h’la. 

• Lincoln Laboratories, Mass. 

• Mancliestcr, England, site of world’s 
largest radio telcscoisc owned bv tlie 
University of Manchester. 

• Singapore. 

• Hawaii. 

-Anny probe, scheduled to be fired iu 
September imdct jurisdiction of .Armv’s 
Ballistic Missile Agcncv, Huntsville, 
■Ala-, is known a.s Jmio ll. It will use 
the Jupiter IRBM as its first stage, a 
cluster of 11 scaled solid-propellimt Ser- 
geant rnckets for tlic second stage, 
which will, in turn, surround a cluster 
of three Sergeants as the third stage, 
which will surround a single Sergeant 
as the final stage. 'Iliis |jrohc also will 
be fitted with a camera installation 
which prohablv will afford less defini- 
tion than that available from scanner 
iu .Air I'orcc’s 'I’hor-Able 1 lunar probe. 

Over-all supervision of both USAF 
and .Armv lunar probes lies with De- 
fense Department’s .ARP.A. 

heeling in sonic .scientific circles is 
that the moon shot should be bypassed, 
allowing the Russians to attain tliis ob- 
jective first, and that all U. S. effort 
should be directed to attain successful 
trajectories to Venus and Mars. 
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Gain Renegotiation Change 


Industry May 

By Katherine johnsen 

A\'a.shington— Outlook is that aircraft 
manufacturers will achieve a key change 
in the existing renegotiation lavv-the 
right to appeal contested cases from tlie 
U.S. 1’ax Court to the U.S. Court of 
•Appeals. However, an extension of the 
act for at least one year lievond the 
present expiration date of Dec. 31 ap- 
pears certain. .Administration wants a 

I'Jcpartment of Defense has joined 

mending tliis cliangc. ’Iliis w-as dis- 
closed at House W'ays and Means 
Committee heatings last week on the 
proposed extension. Dcfen.se Depart- 
ment’s stand was outlined bv its gen- 
ital counsel, Robert Dcchett- 
Coses Pending 

Eight major aircraft companies now 
have eases pending before the Tax 
Court: Boeing .Airplane Co., Douglas 
•Aircraft Co.. Fairchild Engine and Air- 
plane Corp- Grumman .Aircraft Engi- 
neering Corp., Lockheed Aircraft Corp., 
the -Aliirtin Co.. Tenico Aircraft Corp. 
and North .American Aviation Inc., 
".And if present conditions continue, 
there will be additional cases," James 
11. Kiudelbetger, representing North 
-American of which he is cliainnan of 
the hoard, told the committee. “W'c 
go out of our way to avoid litigation,’' 


Kiudelbetger raid. "Thiv deluge of cases 
in the tax court has resulted from 
very sober and sound judgment. ... as a 
rc.vult of a feeling that wc have not been 
accorded the comidcration that justice 
demands." 

Mamifacturers are already in con- 
troversy with Justice Dcpiirtuicnt over 
evidence to be considered bv the court, 
lie said. "Unlike cvttv other case, the 
tax court will decide, without any fur- 
ther redress to us, matters iiivolvioE 
iiiillions of dollars.” 

The tax court deci.sions generallv have 
Ixeii ill favor of the Renegotiation 
B(Wtd. 

'flic .Administration is opposed to a 
second aiiienrlment proposed bv AI.A 
which stipulates that ■'iiieeiitive" profits 
earned by manufactnrets be exempted 
from recapture through renegotiation 
"ill order to encourage cfficiencv and 
co.st ri'ductioii efforts” 

Re|ircscntiiig the .Aircraft Industries 
Assn., Boeing President W. M, .Allen 
testified; 

'"llie Renegotiation Board socks to 
leducc profits simplv bccuisc thev are 
profits. Tliu.s. it is operating at direct 
cross-purposes to the efforts of the De- 
partment of Defense to reduce costs 
. . . The board reiiinves the contractor’s 
incentive to strive for the very cost 
ledocfions for vvliieh the procuring 
agency provided the incentive. Ilius. 
llie novv-obsolcte renegotiation act acts 


as a dead hand on the incentive to te- 

Allcn presented examples of four 
companies showing that renegotiation 
determinations have not nnlv recaptured 
"incentive" eaniings but have dug into 
the coniiranics’ ba.sic profits as well. 
■Iliey were: 

• Boeing. F’or 1952-54, the “incentive" 
earning was S25 million, the renegotia- 
tion refund S27.5 million. 

• Grumman. Ilic 1952-54 "incentive'’ 
e.irning was SS.7 million, the renego- 
tiation refund SIO.T million. 

• Lockheed. For 1953. the "incentive" 
earning was S3. 7 million, tlic renegotia- 
tion refund S6 million. 

• North American. For 1953-54, the 
■'incentive” eaniiiig was S17.3 million, 
the renegotiation refund S20 million. 
'Incalculable Losses' 

One of the "incalculable losses" re- 
sulting from renegotiation. .Allen de- 
clared, is that it confi.scates earnings 
that would otherwise be ploughed biick 
into private research and production 
facilities vital to teclimilogical advance. 

"It creates an atmosphere in vvliicli 
tlic industry is reluctant to make long- 
term coniiuitiiicnts for tlicsc essential 
expenditures,” he said. "AA'c cannot 
afford tliis seif-imiioscd roadblock in 
our technological race vvitli Russia. . . . 
'I’lic hoard’s present poliev of low earn- 
ings, by impeding progress and loiig- 
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range economics, is lending incxornblv 
to poorer and more costly defense." 

Renegotiation Board and Defense 
Department stronglr urged continua- 
tion of renegotiation at tlic House 
hea rings; 

♦ llionias Coggeshall, tlie board’s cliair- 
man. declared tliat ''renegotiation func- 
tions not only to recapture excessive 
profits but to present them. It is com- 
mon knowledge that the mere existence 
of the renegotiation anfhorits' frcqncntlv 
induces contractors to price more closclv 
than they othenvise would, and thus 
avoid accniing exccssirc profits. The 
resultant dollar s;nings to the gosern- 
ment are incalculable.” lie tc|30rtcd 
total recoveries througli renegotiation 
since IQ;] of over SI.? billion, or over 
fi?!? million after estimated taxes. 
Petitions for tax court rerien- har e been 
made for onlv Il'Z- of the 1.202 deter- 
minations of excessive profits inade bv 
the haird, he said. 

• Robert Dcclicrt. defense counsel, testi- 
fied that ])rescnt conditions of new 
"capon dcs'elopmcnfs and high defense 
expenditures “re-empbasize” the neccs- 
sifv for renegotiation, lie said; 

"W'hile Defense Department has pro- 
vided its contracting personnel with 

Siuice Technology 


By Ford Eastman 

Washington — Prcsidc;;l;al ajjproval 
Ilf legislation csbablisliing a new Na- 
lion;il .\eronautics ;md Space Admi;iis- 
Iratinn is o;;1v the beginning of the 
actitm reqc;;rcd licforc the agcaiev can 
;iiovc i;ito f;il]-scale space explontio;;. 

'Ihc Preside;;t's 5;g;;aturc on tlie 
\atioual Spaa- .\ct approved bv Con- 
gress (,*v\v J;ily 21. p. !S1 creates the 
•idministration in name only. The .speed 
with wliich it can be organized and its 
abilitv to meet nr surp.iss Soviet ad- 
vances in space teclmologv depend upon 
'iibscquent moves in both the \\'hite 
House and Congress. 

In signing tlie bill. President Pisen- 
hmver comvncndcd Congress for its 
|jro;nptne.ss in creating the orgaviization 
and ter;ncd enactment of the legislation 
a ‘'historic step" in equipping the 
United States for le-adctship in the 
sp;icc ;;|c. 

He also praised the National Advis- 
niv Con;mittcc for .^cro^a^ltics. which 
will form tlie nucleus of the new agency, 
for its long cstalilishcd record of re- 
search and cooperation with tlie niilitarv' 

lie said the combination of 5|iacc 
exploration responsibilities vvitli the 
N'.\C.\'.s traditional aeronautical rc- 
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considerable ineaib of dealing with cost 

cxperiincnta! products, there remain 
areas in which onlv renegotiation can 
lie fully effective to assure that the 
government gets what it needs for de- 
fense without p;iying excessive profits." 
Because of rapid technological adv ances 
in the aircraft missile and space field, 
Dcchert comnrented, "past production 
and cost experience is not neeessarilv 
satisfactory for forecasting and for avoid- 
ing excessive profits.” 

Allen Objections 
Allen made these major objections 
to rcncgotialion in addition to its dis- 
cmiragcnicnt of cost reduction and 
teciinnlogical progress; 

• Obsolete. Defense Department has 
evolved a flexible and objccrive pro- 
curement svstem which assures fair and 
reasonable prices to the gciveninicnt 
in the vast majoritv of eases vvlicre 
actual earnings realized arc in the aggre- 

ite in excess of those contemplated. 

lien noted that renegotiation was de- 
signed for a ^^'o^1d \\'ar II situation 
wlicii there were quick procurements 
with inadequate machinery. 

• Broadsword used against the airframe 


search functions is a nahiral evolution. 

W'itli the act now signed, these 
sleiis either mii.st be or arc being taken 
bctorc the agency can move forward 
i ffcctivcly: 

• President must name his choice for 
administrator and a elepntv administra- 
tor and transmit it to the Senate for 
approval. 

■ President must submit to Congress a 
prn]joxcd budget for N.\S.^ and request 
authoritv for construction of facilities 
and purchase of equipment necessary 
to begin the initial steps of space ex- 
ploration. If Congress fails to appro- 
priate sufficient funds during the few 
weeks reniaining in the current session, 
the agency’s progress could be seriously 
airtailed for tlie next six months or 

• President must 3))]>oint one govern- 
ment member and three civilian mcm- 
licrs of the Acronairtics and Space 
Council and submit the names to the 
Senate for confimiatioii. He also must 
.submit to flic Senate for amfirmation 
the names of alternate members desig- 
nated hi' each government mcinbcr to 
sit on tlie council in the event of his 
unavoidable absence. 

• President must a|ipoint a cliairnian 
of a Civilian-Military Liaison Connnit- 
tec created under the ;;ct to iiicrcisc 


industry as ;i "hole- "The Board has 
said, in effect, that airframe indiistrv 
earniiigs. as a whole, are excessive,” 
Allen protested. "It would be uiider- 
shandablc if one company, in a particu- 
lar year. Iiad its earnings reduced to 
soinctliing like the U. S. inanufiicturing 
industry average." He noted tliat tlie 
earnings of airframe manufacturers for 
the 194(1-57 period were 5.2^ as coni- 
parctl with the Over-all inamifiictnring 
average of 15.1%. 

• Criteria too vague. Tlie seven vard- 
sticks laid down in the renegotiation 
act for determining excessive profits, 
Allen .said, "are so vuguc that tlieir 
appliaitioii of nccessitv results in no 
more than the individual judgment of 
five men, vvho. unlike the contracting 
officers vvho negotiate defense amtracts. 
can have little or no detailed first-hand 
knowledge of tlie work performed vears 
ago.” 

Tlie renegotiation act vardsticks arc 
“efficiency of contractor." “reasonable- 
ness of costs and profits,” “net worth." 
"extent of risk assumed,” "contribution 
to the defense effort,” "character of 
hnsincss," and “other factors consid- 
ered imporhant by the Renegotiation 
Board." 


New Action 

coordination and cooperation between 
the administration and the militarv. 

• After 8p]»infnicnts have been con- 
firnicd hi- the Senate, the N.AS.A ad- 
ministrator must announce bv proe- 
hiniatioii jjiiblishcd in the Federal 
Register that the administration has 
been organized and is prepared to dis- 
charge the duties and exercise the 
powers conferred upon it. 

• Along vxitli organization of N.ASA, 
nil facilities, personnel and activities of 
the National .\dvisorv’ Committee for 
.Aeronautics must be transferred to the 

• President must transfer facilities, per- 
sonnel and activities of other federal 
agencies, including those in the De- 
fense Department, which are concerned 
primarilv with the exploratory and 
peaceful aspects of space and arc ncccs- 
sarv for the immediate operation of 
N.ASA. Tlie President mast submit a 
full report on the nature and effect of 
all transfers made before fan. 1 to both 
the Mouse and Senate. -After fan. 1. no 
transfer cm be made ivitliont Con- 
gress first receiving a report and having 
an opportunitv to protest. 

• Space Council mu.st meet to survey 
the signifiemt aeronautical and space 
activities of all agencies, develop a pro- 
gram for the agencies, designate and 
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fix responsibilities for direction of all 
activities and advise the President on 
the development of an over-all space 
program. 

The most urgent requirement from 
the standpoint of time and expedienev 
is the selection and approval of an ad- 
ministrator of NAS.A. Until he ha.s been 
appointed and confirmed, organization 
and operation of the space agency will 
be at a standstill. 

Most often mentioned for tlie post 
is Dr. Hugh L. Dryden, director of the 
National Advisory Committee for .Aero- 
nautics which will form a nucleus of 
NASA. 

Currently, a large part of NAC.A’s 
resources already are being used for 
space research and technology. 
Groundwork Begun 

Much of the groundwork nccessarv 
to form the new agency and prelimi- 
nary preparations for launching the 
ciiilian space program have been com- 
pleted by Drvden at the direction of 
the President, 

llie presidential directive called on 
NACA to; 

• Formulate detailed plans to reorient 


its present programs, internal organiza- 
tions and management structure to 
carry out the functions of NASA, in- 
cluding tlie function.s now performed 
by N.ACA, Plan and propose such ad- 
ditional actions and programs as may 
be necessary to implement the legisla- 
tion, including requirements for addi- 
tional staff, facilities or funds that may 
be needed by NAS.A in the immediate 

• Jointly review viith Defense Depart- 
ment pertinent programs airrcntly un- 
der way or planned bv the Department 
and recommend whieli of these should 
be placed under the new agciicv. either 
by cooperative arrangement or bv trans- 
fci, and plan to coordinate supporting 
lescarch and development to provide 
for the needs of both militarv and 
civilian programs vvitliout uniieccssarv 
dimlication. 

• discuss with tlie National Science 
Foundation, National Acadentv of 
Sciences and other governnient agencies 
or civilian gto;;ps the matter of partici- 
pation of the scientific communitv on a 
contimiing basis in planning and co- 
ordinating tlie scientific programs for 
use of space vcliiclcs in civil science. 


One of the most important questions 
facing tlie new agency is how much 
money will be appropriated for its op- 
erations during Fi.scal 1959 and liow 
quickly congressional action can be 
completed on its requests. 

In the report published by the House 
Committee on Astronautics and Space 
Exploration, it was suggested that about 
S500 million a vear would be needed 
for the first two or tlircc vears. The 
President, however, a.sked Congress for 
SI25 million in new funds for non- 
niilitarv space projects. In addition, 
S117 million will he transferred from 
the Advanced Research Projects Agenev-. 
The latter funds were appropriated for 
civilian projects now under the direc- 
tion of that agenev-. 

Approximatclv SIOl million mote re- 
quested for NACA will be transferred 
lo NASA to canv out the present 
N.ACA program, 

Tliis will give the new space agency 
about SJ4? million for the current fiscal 

Satellites Suggested 
For Blast Deleetion 

Geneva— Earth .satellites properly in- 
strumented liavc been sii^stcd bv 
East-A\'e.st conference of scientific cx- 
|)crts meeting licre as one of three tceh- 
niques applicalile to detection of liigh 
altitude bursts of nuclear weapons, 

Others arc radio detection, pre- 
siimablv bv radio telescope, and de- 
tection bv light sensitive means of 
intense flash from such bursts. 

Problem of detection of high alti- 
tude bursts is one of two regarded as 
extrcmelv difficult; other is subterranean 
explosions. Gaining .some momentum 
is a proposal to fire a series of upper 
altitude hursts under international con- 
trol for development of detect;;);; 
techniques, but seasoned observers 
agree this scientific scheme will get 
lost in a political forest. 

Four syste;n5 liave been rcconi- 
;nended through mutual agreement be- 
tween W’estem and Soviet bloc scien- 
tists in their month long inecting here; 
sound, earth shock, radio waves and 
radioactive product collection. Con- 
tention came from detailed disaission 
of tlie fourth svstc;n with Western 
scientists arguing for monitoring air- 
craft nccessarv- for collection and 
Russians m;;intaining that measuring 
debris at ground stations is adequate. 
Russians also say no planes will be 
perniitted to flv over the Soviet Union 
on collection missions until intcr- 
uational tensions lessen. 

However, the AA’estcrn group be- 
lieves adcq;;atc information could be 
obtained by flying over international 
waters and are not too disturbed bv the 
Russian refusal. 
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Army Explorer IV Satellite 


Bv Evert Clark 

%\'asliington— Ann^s ENplorer IV, 
ihc first eartli satellite designed si»- 
dfically to imestig.ite a proTdeni dis- 
covered by earlier satellites, h-.is re- 
porting successfully last «eck on the 
cnetgv and inteiisits of corpuscular 
radiation that must be considered in 
planning manned space fliglits. 

Explorer l\' «as the first spaee 
schicle launched and the first project 
completed under supervision of De- 
fense Department's four-montb-old Ad- 
vanced Research Projects Agenev. 

It also is the first U.S. satclUtc to 
cover all of this country and to pass 
over Soviet territorv. larcd info an 
orbit inclined at 50.82 degrees north of 
the cr^uatur at 1 1 :06 A.M., E.D.T.y July 
26, it passed ova a point north of the 
citv of Stalingrad approximately six 
and a half hours later, its orbit also 
takes it over Russian missile launching 
sites north of the Caspian Sea. 

Tlic Satellite sweeps a baird 7.000 
mi. wide around the eartli. between 51 
deg. nortli latitude and 51 deg. south 
latitude, compared to a band -1,700 mi- 
wide for earlier U.S. satellites. 'Hie 
angle of inclinatinn was a compromise 
between the desire to check radiation at 
the most extreme latitudes possible— 
since intensitv is Ixtlieved to be greatest 
neatest the polcs-aiid safety ctnisideta- 
tions at the Air h'orce Missile Test 
Center's range. 

This angle jirobably is the greatest 


at which any satellite can be fired safely 
from Cape Canaveral, I' la., vvitliimt tlic 
risk of booster stages impactine on land. 
Explorer I was launched at si. 5 deg.. 
Explorer ill at 53.57, and Vanguard 1 at 
5-1.25 deg.— all inclined south of the 
equator. Polar orbits must await firings 
along the Pacific Missile Range in 
Califocnia. 

New Solid Propellant 

•A new solid propellant developed by 
-Annv’s Jet Propulsion Laboratory at 
California Institute of Tccliiiology was 
used in the third and fourth stages of 
the launching vehicle to eonipensate 
for the 7. -15 lb. weight gain of Explorer 
IV over Explorer 111. 

Initial apogee of this satellite was 
reported bv Naval Research Laboratory 
as 1,373.3 mi.; initial perigee was 162.9 
mi., and initial orbital period was 
110.2 min. Pour days after launching, 
apogee was reported as 1.379.S ini.; 
perigee as 157.3 mi., and orbital period 
as 110.224 inin. Speed at apogee was 
14,232 mph.; at perigee, IS, 406. 

'Ilhs apogee fakes Ivxplorcr IN' well 
into tlic radiation discovered by Ex- 
plorers 1 and 111. wliich begins about 
600 mi. above the earth. Until this 
laimcliing. onlv circumstantial evidence 
supported the thcorv that the radiation 

Geiger counters in the earlier E.x- 
plorers were jammed, appiireiitly by 
extremelv intense, high energv radiation 
that wa.s iiclieved to be X-r.idiation 
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Reports Corpuscular Radiation Intensity 


created when solar electrons boinbarded 
the satellites' skins. 

•Although intensity and energy of 
the particles vary greatly, the radiation 
may inacase with distance from the 
earth and may extend all tlic way to 
the sun. Count at about 1,000 mi. out 
is 35.000 particles per second. 

Explorer IV's special equipment for 
invesdgatiog this radiation is; 

• Geiger counter vvilh a dynamic range 
that allows it to detect and scale at 
1,500 times tlic eapacitv of counters in 
earlier Explorers. 

• Shielded Geiger counter. Coveted 
with iNth of an inch of lead, this will 
measure absorption of X-r<idiation and 
count intensities of higher energy cos- 
mic rays and may help determine the 
amount of shielding needed to protect 
passengers in spacecraft. 

• Two scintillation counters to measure 
total amount of energy flow from tlie 
radiation. Detectors arc crystals of 
cesium iodide glued to the face of 
photo-multipliers. 

Explorer IV carries a 10 milliwatt 
transmitter using 108 me for the Armv’s 
Miaoloek radio monitoring network, 
and a 30 milliwatt transmitter using 
108.03 me. the Minitrack frequence. 
Previous .Minitrack transniitters in Ex- 
plorers have used 60 milliwatt power. 
'Iliis was reduced in IV to gain a 
longer broadcast time. Mercurv bat- 
teries power both transmitters and ex- 
pected life for both is two months. 

Total instrument weight is 18.26 lb. 


uniipared to 10.63 for the first Explorer 
and 10.83 for Explorer III. In.strument 
package was developed by graduate stu- 
dents George II. Ludwig and Carl E7 
Mcllwain of the Physics Department of 
the State University of Iowa, under the 
direction of Dr. James A. Van .Allen, 
head of internal iustmmcntation work 
for the U. S. International Geophysical 
Year Committee’s I'echnical Panel for 
the Earth Satellite Program. 

Dt. Van Allen first reported the 
newly discovered radiation last May 1. 
fullowing the Mar. 26 launching of 
Explorer III. 

Data obtained from Plxploter IV 
probably will be reduced more quicklv 
than with earlier satellites, since tem- 
perature and miciomctcoritc data does 
not have to be sepamted out. Results 
will be .supplied to all countries partici- 
pating ill the IGA', iiichiding the Sov iet 

Explorer IV gains the benefit of a 
greater nuinher of radio and optical 
tracking stations than any earlier U. S. 
satellite. Since last July 5, all 12 Baker- 
Numi telescopes in the optical tracking 
network established bv the Smithsonian 
Astrophysical Observatory have been in 
action. Miaoloek stations in the U. S 
now number 10, Thev are located at 
Cape Canaveral, I’la.; Et. Monmouth. 
N. J.; Redstone Arsenal, Ala.; N'an 
Buren. Me.; Aberdeen Proving Ground, 
Md.; White Sands, N, M.; Cedar Rap- 
ids. Iowa, and Teniple Citv, China Lake 
and Goldstonc Test Station, Calif. 


Tliey report to an evaluation center at 
Army Ballistic Missile .Agency. 

ABM.A again handled assembly and 
launching of Explorer, lire modified 
|upitcr-C used as a liumching vehicle 
consisted of a modified Chrvsicr Red- 
stone missile as a first stage; 1 1 sealed- 
down Sergeant solid rockets as the 
second stage; three solid rockets as a 
third stage, and a single solid rocket for 
the fourth stage, which is a part of the 
oibiting vehicle itself. 

Only third and fourth stages con- 
tained the new propellant developed by 
JPL, details of which .Arnry and JPL 
declined to discuss. 

External Configuration 

Externally, the orbiting vehicle is ex- 
actly like the third Explorer— bullet- 
shaped. SO in. long and 6 in. in diain- 
etci, consisting of a 46-in. motor that 
weighs 12.67 it. after burnout, and the 
25.76 lb. satellite. Explorer IN' uses 
two dipole antennas which arc part of 
the satellite skin, as did Explorer III. 
Explorer I's turnstile antenna with four 
whip elenients w-as blimcd for perturba- 
tions which apparently causes the satel- 
lite to flv pinwhccl-fashion tliroiigh 

Earlier satellites still in orbit arc 
Explorer I, launched last Jan. 51; Van- 
guard I. a 6.4 in. test sphere launched 
last Mar. 17. and Russia’s Sputnik 111, 
launched last May 15. Sputniks 1 and 
II and Explorer III have disintegrated, 
and Explorer II did not go into orbit. 
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Dassault Mirage Enters German 
Fighter Pictnre in License Deal 


Bomi-l'ricilricli I'lick. one of Gei- 
iiuiiiv's wciiltliiesl industtialisfs, ic- 
[jortcdlv has signed an agreement with 
nassiuilt to prodnee tlie Mirage III-A 
under license. 

Hick's personal assistant denied cate- 
goriealh’ all connection hetrveen Iris 
superior and D.rssanit, and production 
of l’'tcncli airplanes in Germany. But 
obserrers cited similar denials wlicn 
Hick was acquiring control of Daimler- 
Benz, German engine and automobile 
luiimifaeturer. 

In Pari.s. a Dassault spokesman con- 
firnial association of bis company nitb 
I'liek, sasiiig the agreement is “at least 
one scar old." .source close to top 
niamigcment at Sicbel .ATG. of Domui- 
north, admitted such a deal was being 
discussed some time ago. but did not 
know wlietlicr final agreement had been 
reached. I'lick has a majoritv interest 
in Sicbel. 

Top teebiiician at Messcrsclimitt 
said be kiieu' iiotliiiig about tlic deal but 
cmpliasizcd that if such an agreement 
were concluded. Mcsserschmitt would 
certaiiib be chosen to participite. 
I'lick's most recent acquisition was large 
share of Dvnainit .-AG. explosives and 
plastics producer. 

Price DetoiU 

Einal agreement is said to bar e been 
reached in niid-Marcli. Sbortlv there- 
after. I''lick is understood to have sub- 
mitted a sobiminous and dehiilcd 
memonindum to the Defense Ministrx' 
outlining manufacturing and price dc- 
fails- 

Priee of the airplane, for an order of 
200-?00 would he hetneen SbOO.OOO 
and S675.000 apiece. Dasr-iult would 
start training German engineers and 
tccbniciiins in 1959 and nonld ini- 
tiallv snpplx some suh-assemlilies. 
P'irst three pre-production models 
would he turned oscr b\' Flick to Ger- 
man Researcli Center team in March. 
1960. 

Initial production would he at tlie 
rate of nine per month, rising to 12. 
then to 12. 

It wmild tajser down to five per 
iniintli witli completion of the order in 
Sqjtember or October of 1962. 

It is helic'C'd that llassmilt would 
receisc of the .sales price for ip 
licensing. l‘'rencli firm’s decision to tie 
lip with Hick rather tlian I'UiKcng 
Union Sued, con.sisting priinatily of 
Mcsserschmitt and Ileinkel. is under- 
stood to be based |)rimaril\' on economic 

Dass.m!t lias been weathering some 
hcasv financial storms and neither 


Ileinkel nor Mcssrschmitt is in a 
osition to raise capital on its ossii 
ook- Flick, on the other hand, is said 
to be one of the three wealthiest men 
in Cermam and has extensise holdiiies 
in iron, steel, antoinotisc ss'orks, eel- 
Inlosc, niachine-huilding and cement. 

leading munitions manufacturer in 
World Mat 11. he w.is comicted and 
scre ed p.irt of a sentence as an exploiter 
of slave labor and looter of German- 
occupied countries. During 1920, F'lick 
rebuilt his financia! empire to a point 
where it now is estimated as greater 
than .Alfred Krupp's. long tlie symbol 
for industrial power. 

Subcontrdcting Forseen 

German Defense Ministry prohalsly 
would insist that some components for 
the -Mirage he farmed out to I''lufzciig 
Union Sued- Tliis sontliern gtcntp, 
which also includes Boeikow and 
Junkers, has tied its fnrtunes more 
closeh to the .American firms in the 
expectation of a decision in fasor of 
Lockheed or Gnimimm's F-IIF-IF 
Super I'igcr. 

Siebcl .ATG would ncitlier cmifitni 
nor dem lliat it would be major con- 
tr.ictor for the Mirage IlI-.A should the 
l)efcnsc Ministn select the I'rench 
fighter. 

.A Defense Ministrs spokesman would 
onh sn that no decision hetsveen the 
Lockhe^ F-10-2.A .and the Mirage IIl-.A 
has been reached. Defense Minister 
I'ranz Josef Strauss, in liis last state- 
ment on the subject, said a decision 


T.4C Strike Force 

Bfimt-U.S.AF Tacticjl Air Crmiiiiand 



• North American F-IOOD figlitcr- 
hmnbcts of the 35-lfli Tactical Fighter 
AA'ing cominandcd bv Col- Francis 
Gabicski and notinalh based at Msrtlc 
Beach AFB. S. C. 

• Martin B 57 light bombers (lom the 
2-l5lh lacficsl Bomb AA'ing. lamglcy 
AFB. A'a. 

• Douglas RB-66 icconiiaissancc planes 
from the 2fi2rd Tactical Reconnaissance 
AA'ing. Shaw AFB, S. C. 

• McDonnell RF-UU photo reconnais- 
sance planes from the -113th Tactical 
Reconnaissance AA'ing. Shaw AFB. S. C. 

• Boeing KB.5(I aerial tankers employed 
to ictuel the fighteis and liglit bombers 
on Ihcit U. S,- I'mkey flight. 


would be taken in October (AAA' July 
H, p. 27). Date for an order inis been 
succcssfulls postponed oser the past 

However, German sources s;iy that 
ctchnical experts in the Ministry arc 
mm sold on the Mirage III-.A. 

Earlier this year, following a tour of 
the U.S. b\ Lt. Gen. Josef KaiimihiiJsei. 
German Air l''orce Cliicf. a decision in 
fasor of tlie Starfiglitcr liad virtually 
l)ccn reaclied- 

.Applecart reportedly was then upset 
h\ top-level Caman government deci- 
sion to adopt N.A'fO recommendation 
for a ninlti-purpose fighter. 

The F'-IO-J liad been selected prima- 
rilv for an interceptor mission, despite 
.1 public German proclamation that -i 
multi-mission type of airplane was being 
sought. 

On the basis of mnlti-piirpose roles. 
Defense Ministrv technicians report- 
ediv are pushing for the Mirage oser 
the Starfiglitcr for the following specific 

• Mirage lll-A can be launched with 
zero-start from a standard Matador mis- 
sile ramp. Present I'-IOT would require 
|)ilot to withsbiiid 7.4Cs against accep- 
table 4Gs for Mirage. 

• Mirage can take off from unimproved 
grass nimvav; Starfiglitcr cannot. AA'ilh 
20 ft. obstacle, on conaetc ninway. 
Mirage requited about 2,800 ft- for 
takeoff. Starfiglitcr required approxi- 
matelv 6,000 ft- 

• Mirage can he utilized in gtoimd-sup- 
port mission much mote easily tlian 
Starfiglitcr. Both can he adapted for 
trainer and reconnaissance missions. 

Ground Costs 

Flick also claims that servicing would 
he eheaper for the Mirage than for the 
Starfiglitcr and .spare parts would cost 
approxim.itclv half the American coiin- 

'iht Snccnia Atnr 9 jet pcmerplaiit 
for the Mirage lIl-.A would initially he 
manufactured in France. However, !i- 
cenve production is also foreseen: in 
Geniiaiiv citlicr tlirough BMAA' or 
DaiiiilctiBcn/. in vvliicli I^ick lias a 28CF 

Tlicre has been talk of a deal between 
BMAA' and Daimler-Benz. 

.Armament for the Mirage fll-A 
would consist of two to four Frciich- 
A.A22 missiles. 

Fighter-bomber version would differ 
from interceptor hv dropping off rocket 
lioostcr. 

I'lick is imdcr.stood to he currently 
negotiating with Defense Mmistiy 
about servicing, spare parts and sub- 
contracting- 

.A-sscmblv would take place at I'Dnnau- 
worth, where Sicbel ATG is now tnni- 
to nuincrmis Flick holdings spread 
around Germany as well as to the 
soutlicm group. 
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Aircraft Industry Earnings Down; 
Orders Indicate Early Upturn 


New York-Enough first lialf reports 
arc in for major aircraft companies to 
show that the income picture is not 
bleak, tlioiigli sales and earnings gener- 

Latest reports showed these trends: 

• Bell and Chance Vought showed in- 
creases in earnings. 

• Tlie Martin Co. reported sales and 
e-arnings down. 

Previously. Douglas .Aircraft Co. and 
North American .Aviation reported de- 
clines in sales and earnings (.AW Julv 
2i,p, 19). 

• Cessna Aircraft Co. reported sales and 
earnings iiicrcascs. 

• Beech Aircraft Co. showed declines. 
Earlier, Piper had also reported a drop 
in salts and earnings. 

Earnings of Chance Vouglit .Aircraft 
were more tlian twice tliosc of a vear 
jgo-S4, 748,226 compared with S2.- 
122,989. Per share earnings were S4.22 
tor tlie 1958 first half compared with 
S1.95 for the previous year's period. 

Sales totaled 5152,828,946 compared 
vvitli 586.044,762 last year. Tlie coin- 
pmy reported it was negotiating for 
substantial orders for its present prod- 
ucts and for new products to be pur- 
chased from Fiscal 1959 funds. 

Bell .Aircraft Corp. said its major iin- 
irovemciit was in the second quarter, 
’cr sliare earnings rose from 29 cents 
the first quarter to 52 cents in the sec- 
ond. Thus the conipanv was able to 
overcome a slow first quarter to show 
tot.il earnings for the first half of 52.- 
172,702 compared w'ith 52.121,642 for 
die same period last year, or 81 cents 
per sliarc compared with 79 cents. 

I'irst half sales declined slightlv, to 
5100,727.121 this vear from 5102.- 
249.SS5- 

l.cstoii Eancuf, Bell prc.sidenit. said 
the upward trend would level off in the 
lliird quarter. But earnings for the sec- 
ond half, lie said, would at least equal 
those of the first. 

Pincli on aircraft profits was tvpified 
in the Martin report. Three vear trend 
for tlie company shows first lialf sales 
in 1926 of 5128,960.590 increasing to 
5209,281,242 last year then falling to 
5188,225.985- .At the same time, net 
income declined each vear, from 54.- 
442,222 in 1956. to S4--{25,922 in 1957 
and 52.590,271 this year. Sales tliis 
year, thongli down, still were higher 
than 1956. Per share earnings were 
51,57 in 1956. adjusted for a stock divi- 
dend. 'Ihev declined to 51.51 last vear 
and 51.22 this year. 

Sales gain of 31% for the first nine 
months of tlic current fiscal vear com- 
pared with the previous similar period 


art reported by Cessna .Aircraft Co., 
while Beech .Aircraft noted a slight de- 
cline ill the same ])eriod. 

Cessna sales for the nine months 
just concluded totaled 566,660.000. 
with third quarter salts totaling 522.- 
232.000. a gain of 19% over the same 
quarter last year. Compain declared 
a regular qiuirterly dividend of 40 cents 
payable Aug. l'2. Cessna President 
bvvaiie L. AVallace reports that he ex- 
pects sales ill Fiscal 1958 to exceed 
SSO million, whicli would he some SIO 
million higher than F'iseal 1957, with 
earnings per share exmiing close to 56 
per share compared with 55.04 la.st lear. 

Beceh income for the first nine 
months of Fiscal 1958 totaled 574.665.- 
376 compared with 575,960,621, Net 
sales totaled 574,127.779 compared w ith 
572,690.092 in Fiscal 1927. Net in- 
come after Faxes in nine months just 
ended was S2.44".S94 compared with 
52,478.019 in 1927. .As of June 30. 
Beech commercial and militarv back- 
logs totaled 572.362.267. 

Other Developments 
Other developments include; 

• Solar .Aircraft Co- reported substan- 
tial financial imprnvemcnl in its 
1927-58 annual report. The companv 
Irad slum'll losses in parts of the prev ions 
i-ear. Net income for tlic latest vear 
rose from 5284,981 to 51,552,466' on 
sales of 578.706,060. Bank loans were 
cut from 51 5,500.000 at the end of the 
previous year to 55,000,000. Cash re- 
mained at a level of 52,200,000 and al- 
tliougli total current assets fell, the ratio 
of current assets to current liabilities 
rose from 1.4 to 1 to 1.9 to I. 


Faniiingdalc, N- Y.-Republic Avia- 
tion Corp. last week said it is entering 
the astronautics field and uill spend 
535 million for research and dcwelop- 
meiit for its transition into the missiles 
and spacecraft hiisiness. 

Four-year program will include con- 
struction of a SI4 million Engineering 
and Research Development Center at 
F'armingdalc. Mimdv I. Pcale, Republic 
president, said the program also calls for 
major expansion of tlie company's 
technical pcr.sonnel tlirough addition of 
scientists and engineers to tlic staff- 

Republic's new research and develop- 
ment laboratories will include: 

• Space Environmental laboratorv wliicli 
will simulate altitudes of space fliglit. 

• Re-entry Simulation and Aerodvnamic 
laboratory to support studies at otbiring 


• National Aviation Corp.. an invest- 
ment company speciali/iiig in aviation 
securities, added Lockheed .Aircraft 
Corp-. Hevv lctt-P.iekard Co. and A'arian 
Associate's to' its portfolio, ciiiiiinated 
Benrlix .Aviation Corp. during the first 
six months of this year. It increased 
holdings in seven of the 11 .lirliiwv 
carried in the portfolio. 

• Faircliild Camera and Instrument 
Corp. Six-nioiith net sales sluui|)cd to 
515.388,000 from last veat's 519.956.- 
000. First quarter loss' was 5209.000, 
which company said w-.is caused 
tlirougli financial provision for forma- 
tion of new Fairchild Semiconductor 
Corp. and intepttion cost of Tclctvpe- 

• Vjtiaii Associates first quartet sale's 
were 52,054.784, a hike of lU; over 
a similar period last year. Companv 
said net e-.irniiigs are up 46% from 
5234.210 last year to 5341,952 this 

• Packard-Bell F.lectronics Corp. sales 
totalled 526.401,245 for a nine month 
period ending June 30. a 12% incre'ase 
over last year’s 523,502.944. Net profits 
were 5633,948, compared with 5463.120 

• Rhcciii .Manufacturing Co, reported 
a net loss of 5472,350 for the six 
months ending June 30. Last vear. 
company net e'-arniiigs were 51.473.20" 
tor the same period. I'irst lialf sales 
were 573,532.054, a drop of S27.701.- 
655 under last vear. 

• Rockwell-Standard Corp., Coraopolis, 
Pa„ said the company's net profit in 
the last six moiitlis was 52.721.118, 
against 58.585,165 for a like period last 
year. Net sak-s this year foFaled 542.- 
757,167, a drop of 524.274.499 under 
the first six months of 1957. 

RockwclI-SF.indard earnings include 
those of .Aero ITesign & Engineering 
Co., inaiinfacturer of .Aero Commander 


speeds and temperatures encoimtcred 
at re-t'iitrv. 

• Materials Development laboratorv for 
study of properties necessary for Itigh 
speeds and associated environments. 

• Electronic laboratorv which will con- 
centrate on missile and space avionics 
and new techniques in guidancc- 

• Guidance and Control System labor- 
atory to work with infrared, optics, in- 
ertial components and servomechanisms 
to develop power systems for missiles 
and spacecraft- 

• Advanced Fluid Systems laboratorv 
for cxpc'rimcnts in high pressure, high 
temperature hydraulic systems and 
liquid, gas and hut gas svstems for 
use in rockets and missiles. ' 

Other astronautical |)rojects wliicli 
will be studied are space platforms, in- 


Republic Enters Astronautics Field 
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tt,Tpliinctar\' i\|)luratioii \<.'hicles and 
vtvidics alating to liinat explotution. 

I’tak- said the pnigiani also n ill "iii- 
ttnsifs' studies dcsigiicd to extend the 
capabilities of the l''-U)s fiehtet 
bomber," wliicli Republic is building 
for tlic Air horcc. In the missile field, 
Pt-alc added the companv has "mi in- 
tention" of duplicating actisitv under 
nav bv other finns. but will concen- 
trate on development of new concepts 
in space-tcj-surfacc, sutface-to-surface, 
.inti-snlimarine and long range air-to-air 
missiles. 

Ilie companv. he said, already lias 


started work on missile systems capable 
of destroying a satellite or orbiting 
weapon. 

"Our long-range objective." Pealc 
continued, "is to ca))ture a position of 
ieadersliip for tlie company in file field 
of astronautics.” 

Republic’s program lias been under 
intensive stiidv bv the firm’s Scientific 
Research, ['.nginccring and Develop- 
ment staffs. I'litiirc pnijeets envisioned 
bv Rcpiililic include vertical takeoff 
figliter-branbers. intercontinental super- 
sonic bombers and supersonic cargo 
aircraft. Pc.ile continued- 


Kincheloe Crash Raises Control 
Question as USAF Probe Continues 


Edwards .\ctiial cause of the 

accident which resulted in the dcatli of 
Capt. Iven Kincheloe here taiiaiued 
iifiiciallv- undctcnniiied last week as 
I'S.AE investigators probed wreckage. 

Kincheloe, who was to be USAh' proj- 
ect pilot on the North .Ametican X-1 i, 
was killed wiicn bis paraclnitc failed to 
coiiiplefelv open after a low level ejec- 
tion ftmii an 1'-I04-A sliortly after take- 
off on a support flight July 26. 

Information so far indicates there 
was no complete loss of power as in a 
fl.imeout. Partial power theory is sup- 
ported by report tliat Kincheloe ap- 
parentlv was calm in announcing lie 


US-4F Space Agency 

AWishingtoii— .\ir Force last week 
created tlie 5C|iaratc space agency that 
had been abmptlv eanccllcd by Defense 
l>|iaihncnt after a few days' existence 
last December. 

Brig, Gen llomcr Boavhey named 
to bead tlie new post of Director of .Ad- 
vanced I'ccbnology also coniniandcd the 
short-lived Directorate of .Vstronantics 
last year (AW Dec. 2J, |i. 18; Dec. 16, 
|i. 261. Mstahlishniciit of a separate space 
Hgenev had been o|i|iosed in Dcccnibcr 
hv AVilliam \I. Iloladay. the Defense 
Deparfnient’s director of guided missiles, 
in testinioiiy before a Senate coinniiltec. 
Ilokiday said tlie .Air I'orce action at that 
time "jumped the gun" in consolidating 
its advanerf space projects. Other De- 
fense Departinent officials hacked Ilola- 
day in lii.s belief that no action should 
be taken until the Defense Department 
bad established its .Adsanced Rcsc.itcli 
Projects Agcnq'. 

Boushev’s new ollice vsill work closely 
with the Advanced Research Projects 
•Agency, according to the new announce- 
ment. In till- Air Force chain of com- 
mand, Boieshey will be under the Deputy 
Cliiel of Staff Development. 


was Iciiving the aircraft. 

Expert upiiiion lias it that Kiiididoc 
rullcif the aircraft to the iiivcttecl atti- 
turlc for ejection due to his low alti- 
tude. indicating also that some degree 
of liitcr.il control w-.is still asailablc. 
Expert opinion also is that Kiiiclidoe 
vsas lower than 1.000 ft. above ground 
when the trouble started, although his 
higliest point vv-.is unknown. 

Lacking vr.is reliable information as 
to tlic airplane's angle toward the 
ground, or its spa'd. One eyewitness 
told investigators the plane appe.arcd to 
be going ?00 iiipli. and looked like it 
'vas hmeling. Ills viewing position was 
almost hcadon and he did not sex- the 
.letiial bailout, lie described the plane’s 
course as ftoiii north to southwest 
which, in conjunction with impact 
'luint, indicated Kiiididoc was he-.idcd 
aw, IV from Rosiiiiiond Drv Lake. 

I'ffforts to check out all parts of the 
flight in tdalion to geograplric position 
,md what was happening, still leave a 
blank span of approximately 10 sec. 
which is indicated to have htxn after 
\lavdav call and before impact. It 
wmild have been during tliis blank 
lime tliat critical point in flight was 

•Accident brought into .sharp focus 
the question of automatic controls for 
variable stators and inlet guide vane of 
I'-lO-t.A’s J79 turbojet engine f.AW' 
I'cb. 10. p. SI). Reports are that pilots 
have urged substitution of manual for 
the automatic controls for the inlet 
geometry and Avi.vtion W'kek has 
learned that there was a proliability of 
the aircraft being grounded until US.Al' 
investigators resolved the question of 
uhether tin's was seat of the problem 
and manual controls ate tlic proper fix. 

Aviation Week has learned tliat a 
proposal has been made and is now 
being studied, for incorporation of a 
cockpit-located, pilot-operated manual 
override switch ftir the variable gconi- 
eliv inlet controls. 


Soviet Space Study 

Moscow— Rn.ssians ate .seriously dis- 
cussing vehicles that would use the elec- 
tromagnetic fields in space as an energy 
source for propulsion. C. I. Pokrovskiv. 
member, of the Soviet space Right 
commission, says in the Soviet journal 
"Tcckhnika Molodezhi" that the particle 
aecclcrators nccessarv to utilize the en- 
ergy ill these fields exists though not in 
the specific form that w-ould be needed 
bv a space vrhicic. 

Pokrovskiv savs two devices would be 
iLvcd— one to accelerate positive particles 
and the other negative particles. He ex- 
plains that, if the vehicle were in a 
cosmic electric field with the positive 
accek'ialor turned on, the ship would 
gravitate toward the negative jiole of the 
field. Direction of motion w-ould be con- 
trolled bv changing the charge on the 

Concerning the relation between the 
energy requited to operate the accelera- 
tors and the energy available in the mag- 
netic fields in space, Pokrovskiy says, 
'’The energy ti> emit the ions may 
be obtained from irradiation or from a 
small supply of fuel. Ilic energy of this 
fuel will be inconsiderable in compari- 
son with the energy latent in cosmic 
inagiietic fields which can be used to 


Now being phased into production 
uiicnift is a pilot-upctatcd override 
switch for the variable geometty ex 
li nist nozzle. 

These variable gconictry fcatiircs -ire 
jiiiong the design innovations in the 
JT9 which contribute to the engine’s 
pcifornunce, nnd the automatic con- 
trols. when working, arc excellent. Use 
of pilot overrides for emergencies are 
expected to contrihnlc matcriiilly to 
clearing up problem areas. 

Senate Group Boosts 
Defense Budget 

Washington— Senate last week voted 
Department of Defense SI. 2 billion 
more than it asked for in its riscnl 1989 
budget. Ihe appropriation was accom- 
panied bv an adnionilion from the 
Senate .Appropriations Conrniittce to 
cut militarv contractors’ Costs. 

Directing a report on steps taken to 
achieve tills by next Jan, 18. the com- 
mittee said that it is "gravely concerned 
over the inability of the Department of 
Defense to provide a checktein on in- 
creasing costs of contmets with private 
indiisttv." It added; 

"It is recognized that in a period of 
gencnillv rising prices, increased costs 
are inevitable. However, there is con- 
.viderable subst-.iiitiation to the belief 
that there is little inantivc to private 
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IROQUOIS development engines have completed over 
5,000 hours of bench running in these test cells at 
Malton and in flight tests. 

Over 100 hours were accumulated during a recent 
series of test runs at the N ACA Lewis Flight Propulsion 
laboratory, Cleveland, Ohio. 

Further tests will be conducted in Orenda's new high 
altitude facility to investigate IROQUOIS performance 
over the widest range of speed and altitude. 


IROQUOIS test results at NACA Lewis Flight 
Propulsion laboratory, Cleveland, U.S.A. 


ENGINES LIMITED 

MAirON, CANADA 


MEMBER, 


: CANADA LIMITED . 






BENOr IGNITION SYSTEMS-FOR THE BEST IN JETS 


Gcnrral EIccinc’s ,J79 jet engine — an cnctinc capal)lc of 
posvcrinq; airciaft at tw ice the s]jced of sound — incoi po- 
rairs an ii?niiinn svsicin desicned and mnnufactiirtxl by 
Scintilla Division, of Bendix .\\iaiioii Corporation. Years 
of iitniiion design experience have made .Scintilla Division 
a primary source for reliable ignition sssicms used in the 
newest and finest military aircraft. 

The J79 is General Electric’s answer to the need for 
a high-thrust, low-weight, jet engine for today's and 
tomorrow’s high performance aircraft. Due to its out- 


standing thrust-to-weight ratio, this engine luts a wide 
range of applications, including guided missiles, liombers. 
fighters and commercial aircr.ift. In addition to its high 
performance capabilities, the J79 fcatnres installation 
ilcxibiiily, maintenance simplicity and uses a miniimim 
of critical material. 

Serviceability, reliability and extended overhaul life 
arc inherent features of Bendix-dcsigiicd jet engine 
ignition systems. 



Scintilla Division 
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inelustrt to hold down spiraling defense 
contracts. Automatic accessions to l.ibot 
dcmaitds arc made by industry, know- 
ing that these increases will not requite 
absorption but will be passed on to 
the goternment. . . . 'Ilic pirating of 
technical employes and skilled work- 
men has been ntuch publicized, the cost 
of which ultiniatclv is absorbed in 
goserninent contracts. The gcnenil lack 
of a pressing need for economical pro- 
duction. once competitive marketing is 
rcinos-cd. is inimical to the public 
inlerest. and weakens our defense 

Tlie Senate camniittee’s boost would 
bring the Fiscal 1959 defense budget to 
over S-10 billion— S5. 5 billion over the 
Fiscal 1958 budget- 

ITind increases made to titc De[»rt- 
mcnt'.s request included; 

• SI08.7 million for 13 B-52G bombers, 
•SI11.2 million for 30 KC135 tank- 

• SHO million for strategic airlift air- 
tr.ift. 

• S90 million for Miniiteman multi- 
purpose ballistic missile ptograin-S15 
million for research and dcsclopment 
and S75 niillioii for procurenicnt- 

• S48 million for Hound liog ait-to- 
ground missile to equip B-52 forces. 

• S709 iiiillion for Navy's Polaris fleet 
Ixilli.stic missile ptognim. This repre- 
sents S683 million for four submarines, 
S7I million for research and dcselop- 

Firsl DC-8 Logs 
45 Flight Hours 

More than 45 hr. of flight time lias 
been logged on the first production 
model of the Douglas DC-8 in the two 
months since the first flight May 30. 
This compares with 351 hr. on the 
I7C-: and 49 hr, on the DC-7C during 
the first two months tests. 

R. I,, lloskinsoii, director of Douglas’ 
testing diiision. said that tests accom- 
plished to date arc most satisfacton'. 
Total flight time of 45 hr. 10 min. 
thtough July 29 was disided into 13 
flights, each of increasing duration. 
Flights 12 and 13 each were 51 ht. 
dniation. Maxiimmis attained were 
Mach .85, true airspeed of 505 kt. or 
mote than 580 inph., altitude 36,000 
ft. TTic DC-8 has carric4 a full load and 
lias taken off at a gross weight of 
225.000 lbs. 

Vertol 44 Aids 
In Oil Search 

New Otleans-.\ single amphibious 
k'ertol \'-44 liclicopfct, pioneeiing new 
tecliniques of oil search and explora- 
tion in the tugged matslilands of the 
delta region at the Mississippi Rii’ct’s 
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mouth, nijv ptoside tlic pcttolcum in- 
eiustti- with the breakthrough it is 
seeking to economically pinpoint un- 
louchcd tesoiirccs. at tlic same time 
spark a \ ital new maiket for rotan- wing 
aircraft to matcli the record set in the 
offshore region neat here. 

Experiment is being watclied par- 
ticularlv bv Vertol, wlio has been 
seeking hard to cr.ick the oil industry 
market now licaiili sened bv Sikorskv 
and Bell. Mid-East crisis is certain to 
spilt oil search and exploration ac- 
tivities in less s'lilnerable areas, as il 
thd at time of Suez aisis a year ago, 
a source close to the international pe- 
ttolenm indnstrv told Aviaiiox Wei'k. 

Nciv project, started here late last 
month on a 50-dav trial basis bv Pan 
-Amctican Oil Co., imohes charter of 
V-44 under contract from Indair. Inc., 
a New York-based helicopter operator 
fo'iiicd to proiidc rotan' «ing air- 
lift for the petroleum inliustry oo a 
package basis, supplying helicopters, 
crews and maintenance. \'-44 is being 
flown by \’erto1 .Mreraft Cot|), pilot 
Al Temple, loaned to Indair for the 

Current operation ins’ohcs airlift of 
lieasT-diiti onshore-type pcttolcum ex- 
ploration equipment and technicians 
into matsliland areas so soft in most 
cases that terrain cannot even support 
a man's weiglit. Coal is to see if the 
large t.indcm-rotor cargo h pc V-44 svill 
be practical in replacing slow, cumber- 
some marsh buggies and boats, which 
base been the main means of working 


this area. In an effort to slash costs of 
slow and inefficient Surface transport, 
small Bell 47 helicopters hare been 
tried, and found wanting, according 
to an on-thc-sccnc ohscri’cr. Their 

K riinarr' disadsantage; small pajToad 
as necessitated use of lightwciglit 
“Mickey Mouse’’ search gear, iisualU 
a compromise and of too small cali- 
ber for tlic job. 

Indair's \’-44, operating from a 
barge, has been airlifting fullscalc 3.000- 
lb. seismograph recording shacks and 
their attendant equipment and cable, 
also 5,200-3,500-lb. on-shore drill rigs 
slung under its fuselage on the cargo 

Equipment is mounted on plalforni' 
providing working space for technicians; 
these stands arc fitted with Bell heli- 
copter rubber float gear to sustain them 
on soft ground or nater. enabling them 
to Isc located precisely where tlicv are 

MTicn ohstacle-s do not permit ex- 
act placement of equipment, it can 
he lowered to surface in a more favor- 
able area, towed to spot desired; also, 
if relocation nearby is desired, tow- 
can also be used. \'-44 has shown good 
towing capability, the twin-rotor con- 
figuration lending it.-,clf to pulling 
equipment aaoss eitn roughest tspc 

News Digest 


Rockctdync Division of North Amct- 
ican .^\•iation, Inc., has teccised a 
USAE contract to develop a 1 million 
lb. thrust liquid propellant engine. In 
its final stage the engine will produce 
approximatelv 1.5 million lb. tlmist. 

'I'uo Navy balloonists last week suc- 
cessfully flight tested a sealed, se.i-lcvcl 
jircssurc cabin system tliat will be used 
with a 16-in. telescope ne.xt Nosember 
foi spcctrographic studies of the atmos- 
phere of Mars. 

Canadait Ltd. is negotiating with 
Brazil for sale of about 100 of com- 
pany's Canadiiir 540 turboprop air trans- 
ports. Deal is contingent on Canadait 
Iniilding and operating a production 
])lant in Brazil. Sales contract would lit 
worth about SIOO.OOO. 

Willis Player, American Airlines licc 
president, has been named tn head the 
company’s public relations dcpattmcni. 
lie succeeds Rex \\’. D. Smith, who 
lias held the position since 1946 and 

Funeiat sen-ices for Lt. Gen. Claire 
L. Chcnnault. USAF', ret., were held 
last week at Arlington National Ceme- 
tery neat Washington follow-ing his 
death of lung canct-r in New Orleans. 
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AIR TRANSPORT 



American Orders Area-Ruled Jetliners 


13v Glenn Garrison 

Nesv York-Aniericmi Airlines has 
|)laced orders for t«o types of medium 
range jet transports— one of tlieni a 
rosoiutionarv new design-atid has en- 
tered into a unique lease arrangement 
«'ith tlircc engine mamifactiirers for 
441 gas turbine engines. 

As predicted in Asi.uion \\’ri;K 
ifnlv 21. p. 54), the carrier is biiviiig 
Convair Model 600 jets iiicorporaling 


area mlc and equipped «ith General 
Klcctric tiirhofan engines. In addition 
to 25 of the 600s for 1961-62 delivery. 
.\nieriean Inis ordered 25 intermediate 
range Boeing 707-025s with first deliv- 
eries exiKcted in the first half of 1960. 
'I'lic airline's original order of 50 long- 
range Boeing "n7-125s has been cut to 
25 with tlic new round of niedimn jet 
orders. Options base been taken on an 
.idditional 25 Convairs and 25 Boeing 
707-025S- 


Aiiierican Airlines Jel Specifiealions 



Boeing 

TOT.125 

Bocins 

707-023 

Convair 

locVliccd 

Klcctra 


... 100-150' 

90-150' 

90.120' 

68 

Capacitv 

.. 1.670 cn, ft. 

1,340 cn. ft- 

637 cii. ft 

565 cn. ft 


... 585 mph. 

601 mph. 

635 mph. 

407 mph. 

Isnglncs 

. . . Koni P&W 
IT3C6 

Four I’&AA' 
JT3C-7 
turbojets 

I’oui GF 
CJ805-21 

5Q1D13 

.Vllisnn 

Static hikcoff thru 

t.. B.OOO Ih. 

i 2.000 lb. 
(dry) 

15,000 JO. 

3,750 bp. 


. . 247.000 lb. 

202.000 lb. 

238,200 lb. 

115,000 lb. 


15,450 g-al. 

11.500 gal. 

15,200 gal. 

5,400 gal. 

Widtli 

. .. 142 in. 

142 in. 

128 in. 

128 in 


. . . 144 ft.. 6 in 

136 ft.. 2 in 

139 ft.. 6 in. 

104 ft. 6 In 

AA ingspii 
I'ail height 

no ft.. 10 in 

130 ft.. 10 in 

120 ft 

99 ft. 

(from ground) . . 

’ Depending up 

... 38 ft.. 7 in 

38 ft, 4 in 

37 ft., 6 in. 

32 ft, 9 in. 


Tlic leasing artangcnicnts with Pratt 
& Wliitnes-, General Klcctric and Alli- 
son Di' ision of General Motors respec- 
tively co\er JT5 aigines for the Boeing 
707-025S. C|S05-21 engines for the 
Consult and .Mlisnn 501D engines for 
tlie Lockheed Klcctra turboprop. 
total of some 441 engines ate imolvcd 
in tlic leases and rentals w'ill amount 
to about S67 million. Ametiejn Presi- 
dent C. R. Smith said the airline will 
s.ne about bSO million in c.ipital ex- 
|x.'nditiirc through the lease plan in- 
sohing fewer spare enigines and parts 
a faster |>ipelinc. 


Alliso 


; Ic-asc 


will I 


■ of the 


I five 


\ear period from the dah 
tea's entiv into resenue service. The 
other two leases will extend for sc'en- 
ycar periods from start of service. 

Smith said the Pratt dr \Miitnes 
engines were priced at about S155.00f) 
each, the General Electric power- 
plants at SI9S.000, and the Allisons 
at S89.500- Both of tlic ncwly-otdcted 
medium jets cost about 55,2' million 
witliout engines. Total cost of -Amer- 
ican's turbine aircraft orders now stands 
at 5565 million. Smith said the ear- 
rier’s piston licet remaining after the 
last jet dcliscries in 1962 would ptoh- 
ably total about 50 planes. 

No additional financing w-as neccs- 
sjtv for the iicsv orders because of the 
lease arrangement, Smith said. .Anrer- 
icaii has the o|)tioii to bus the leased 
engines at their amortized saluc at ans 
lime, hilt not for les.s than 10% of 
flic normal piircliasc price. 

CoHsair's Model 600 transport de- 
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sign represents a basic design change 
o\cr the earlier Model 880 prototype 
now under constmetion at San Diego. 
Model 880 has been ordered bv Trans 
World .Airlines and Delta Air Lines. 
Main cliatacferisric of the Model 600 
design is application of Richard AMiit- 
comb’s NACA area rule which raised 
the transport’s Mach number from 
.89 to .91 and a cruising speed of 
655 mpli, compared witli 600 mph. for 
the Model 880. The Model 6(5o also 
lias a larger wing area, longer fuselage, 
higher gross weight and bigger pasload 
than the Model 880. With the 15,000 
lb. thmst General Electric tnrbofan en- 
gines and the new design features the 
hlodcl 600 will require about 1.000 ft. 
less runway for maximum gross takeoff 
than the NIodcl 880. 

Tlic area rule application is visible 
in the two bulges protruding from the 
trailing edge of each wing on e.-icli side 
oi the inboard engine pvlon. The Gen- 
eral Electric turbofan engine is now 
running on test stand at the Emidalc. 
Ohio, plant of the Aircraft Gas Turbine 
Division. It will be equipped with si- 
lencers for the Model 600 installation. 

-American Airline spokesmen said the 
Pratt & Wliitney Aircraft turbofcin ict- 
sion of the J57 was about a year and a 
half behind the General Electric turbo- 
fan in its development but that Pratt &- 
\50iitney's turbofaii would make an ex- 
cellent retrofit engine on .American’s 
long range Boeing transports. 

Aincriaui's Comair 600s will seat 
90-120 passengers, according to the air- 
line. 'I'lie Boeing 707-025’s caisacifv is 
90-150 passengers. 

Reduction from 30 to 25 in Ameri- 
can’s 707-125 jet order was made be- 
cause the original number was no 
longer needed. Smith said. The long- 
range order was originally larger th.in 
necessary but there were no shorter 
range jets ainilable at the time. 

All the jets will be equipped with 
noise suppressors, althougii the turbo- 
fan engines are quieter and will need 
less suppressing, according to Smith. 
American c.xpcch ifis first 707-123 train- 
ing aircraft in October, fiic or six pro- 
duction models by the end of 1958, and 
start of scheduled New York-Califotnia 
service in December. Smith said he had 


obsersod die full-load noise tests of the 
707 last month in Seattle and the re- 
sults seemed good to him, I’lie Port of 
New York Authority has maintained 
that ci-aUiation of these tests will deter- 
mine whcthcT the 707 is suitable for 
regular operations at New York. Such 
e\-jluatiou is still in progress bv the 
agency (AM' July 2i. p. 50). 

"I don't think there's anv doubt that 
the 707 will operate at Idlesvild." Smith 
said, although he pointed out that sonic 
operating restrictions probablv will be 

Jet operation from other New York 
airports also is likely. Smith said, al- 
though LaGuardia must be recon- 
structed before the aircr.ift can operate 
there. The Comnir 600, he said, will 
need 10-15% less runway than the small 
Boeing, 

.AiiieriCTn expects ground support 
equipment for its jets to cost about 


By L. L. Doty 

Indi.inapolis— .Agreement between 

.American Airlines and Allison Division 
of General Motors wherebv the carrier 
will lease rather than Iniv the 162 turbo- 
prop enancs needed to power its fleet 
of Lockheed Electras marks a drastic 
change in traditional airline-manufac- 
turer relationship. 

It marks the first time in histoiv that 
a U. S. air carrier has laid down plans 
to reduce capital expenditure b\' sacri- 
ficing direct owncrsliip of equipment. 
.According to one manufacturer, the 
agreement could set a |jattern that 
would give the airline indnstrs- the lift 
it needs in mosing into tlie period of 
jet operations during the initial phase 
of high costs and hcai y capital comniit- 

'I’hc .Allison-Ainoricaii contract pre- 
dicted by .Aviation Week last spring 
(.AW Miiv 12, p. 41) lias not been 
formally signed, but hoth parties expect 
that final documentation of the trans- 
action to be completed within 50 days. 


515-17 million. This is less than the 
525 million cost estimated last fall bi- 
Smith (.AW Nov. 4, p. 40). More de- 
tailed planning has provided enough in- 
fonnation to revise the estimate. 

Use of three different hpes of straight 
jet aircraft in addition to the Electia 
is not expected to cause problems with 
maintenance nr more expensive ground 
equipment, Smith said. ’Hie airline’s 
order was diiided to take ad'antage of 
the different capahilitics of the aircraft 
types, he added. 'Ilie 707-025 will op- 
erate over intermediate distance, as will 
the Conrair 600, The Comair, liciw- 
cicr, will be capable of operating non- 
stop tianscontincntallv. 

American hopes to set 800 hr. be- 
riveen engine oierhauls for its first 
,07-123 operation and inaeasc that 
time to 1,000 hr. Civil .Aeronautics 
Administration, however, is presently 
holding out for 600 hr.. Smith reported. 


Under the plan, a wholly osvned sub- 
sidiarv of General Motors will be es- 
tablished. 'Hie leasing subsidiarv will 
purchase the engines from .Allison and 
contract directly with American Air- 
lines for flic rental of the engines under 
a fisc-scar lease. 

Kinancing will be handled through 
banks with General Motors assuming 
only a small portion of the backing of 
the engine purchase. Oscihaul of the 
5U1-D1 3 turboprop engines bv the 
mamifactuier at its plants here ssill be 
included in the unprecedented agiee- 
inent. The contract covers both spate 
engines and those to he delis’cred to 
Lockheed for installation on the Klec- 
tias- 

Tlic contract will cairs an option 
permitting .American .Airlines to pnt- 
cliasc the engines at any time tUirino 
the life of the lease. Purchase price ss ill 
be based on the age of the contract 
and the rental rate. In effect. Ameri- 
can. if it chooses to buy the engines, 
could apply at least a part of paid 
a'lital fees to the purchase price of the 

•A final rental rate has not set been 
fi.xcd by the tss’o companies. 

American ssill handle all insurance 
coserage and assume full responsibilits- 
of the engines just as thongli thev 
fissned them. 

Under the engine oscrhaul arrange- 
ment. engines ssill be shipped hs- 
.American to Allison at the established 
oscrhaul time of each engine. Accord- 
ing to the Cisil .Aeronautics Admini- 
siration. no oscrluml time has been set 
.IS yet for the engine. If is at the |3tcs- 
ent time undergoing ccrtifiaition tests. 
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American 

Airlines Jet Ordei 

8 

Aircraft 

Posscipiant 

Dcliveiv Date 


Pratt & Whitney JT3 tutbnjct 

1958-1959 

25 Boeing 707-023' 

Pratt & Whitney |T3 tuiobjct" 

1960-1961 

25 Convair 600 

General Elcctiic CJ805-21 

1961-1962 

35 Lockheed Electra 

-Allison 301D tiirboproji" 


' Revised from original comn 



" Engines to be leased by A 

icicaii liom the mamif-aetmcr. 
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American, Allison Lease Plan 
Establishes New Financial Pattern 



A prcigtt'ssi't maintenance system 
'mII permit American to pull eacli 
I'.lectra off tire line for notliing mote 
tliiin a single engine change when orcr- 
Iiaul time of an engine has Ijeen 
reached. 

Overhaul c.-ipense to American will 
be based on dav-bv-dav overhaul costs 
in relation to fleet flight hours. Allison 
plans to set a maximum overhaul cost 
ceiling over which the manufacturer 
will assume all responsibilitv. 

Several other airlines have ai>- 
proached -Allison with similar proposi- 
tions but as yet no Arm commitments 
have been made. .Allison wants to wait 
until tlie .American agreement is under 
vv-ay before it signs other agreements 
as a means of developing a base pat- 
tern for anv future commitments it 
may elect to make. 

.Allison points out that it did not 
originate nor pioneer the program but 
acted solelv on tlie proposal for a 
lenta! plan presented by .American. Ac- 
cording to .Allison officials, other car- 
riers became interested and queried 
the manufacturer about the plan when 
vvetd spread within top-level industry 
circles fliat discussions with .American 
were being held. 

If Allison does enter into similar 
agiecments with other carriers, each 
case will be handled on its own merits. 
Icrms for each carrier will vary and 
each agreement will probably call for 
the creation of a .separate leasing sub- 


Future Agreements 


I'inancing problems and credit po- 
sition of the airline cou|jlcd witli the 
competitive need of .Allison to make 
such an arrangement in order to secure 
a sale will be the determining factors 

nients. 'Hie operation of the Anieri- 
.! guideline in docmneiiting other agrec- 


Altison ofiicials admit their first pref- 
erence is to sell engines for cash. IIovv- 
cver. the coiiipanv rcnlii'cs that coin- 
IJCfition with other manufactmers may 
forte it to expind the program as more 
liiihoprop fleets arc placed into opera- 
tion, For this reason. .Allison is not 
promoting the plan not using it as a 
selling devitX' but is openly expressing 
its willingness to talk with potential 
customers about .sucli agreements. 

-Actually. Allison is liopcfiil tiriit an 
independent comp.iiry will eventually 
lie organized to underwrite leasing 
programs. The iietd for such an or- 
ganization is borne out by the fact that 
three engine nianiifaeturcrs have been 
forced into the .American leasing pro- 
gram with most eninpanies expecting 

Because of the nature of the pro- 


gram, ic-a-se contracts arc likely to be 
confined by Allison to domestic car- 
riers. .Although tlie company will un- 
doubtedly consider proposals from the 
larger foreign flag carriers, it is not 
presentiv viewing such possibilities as 
practical because of ciirrencv excliange 
and other financial complexities in- 
volved in international transactions. 
American's Purpose 

Chief purpose of .American .Airlines 
in originating and developing the plan 
is to reduce capital commitments. In 
effect, the airline wants to operate its 
turboprop and turbojet equipment 
without tying up a large volume of 
capital funds in powerplants. spares 
and parts inventory. One estimate 
places the savings to .American in 
capital commitments as a result of the 
leasing agreement at S80 million. 

Ilic airline will be spared additional 
capital expenditures for the construc- 
tion of overhaul facilities hv tinning 
over engine overhaul activities to the 
inanufacturct. Elimination of parts in- 
ventory costs, alone, will result in a 
substantial reduction of capital ex- 
penditures. 

The agreement underscores the 
‘Crioiis problems the airline indiistrv 
faces in financing the Inthine-powetccl 
equipment that coinpetilion is forcing 
both trunklines and local service car- 
riers to hnv. In its effect im financial 

No-Show Backers 

Washington— Majoiitv supporters of 
the tlirce plrasc no-sliow plan ate bank- 
ing on Civil Aeronautics Board inter- 
vention to block a move bv .American 
Airlines to push adoption of a substi- 
tute plan at the November meeting of 
the .Air Traffic Conference. 

I'ive carriers, representative of the 
22 out of 25 conference members 
favoring retention of the present plan's 
reconfinnation ruling, asked tire Board 
last week to suspend and investigate an 
.American tariffing which would allow 
the plan to expire bv Dec. 1. Tlie tariff, 
viipporlcd also bv Mohawk and .Al- 
leghcnv .Airlines, followed .American's 
compromise agreement in May with 
-ATC members to drop the penalty 
danse by .Ang, 12 and the rceonlirma- 
tion phase hv December (.AW |nlv 21, 
p. 29), 

Trans World, Eastern, National, 
Della and Southern have requested 
C-AB aid tn avert ahamloning the piaiv 
as a competitive measure which would 
result from American's plan of adopt- 
ing an alternate "verification” .svstem. 
which Eastern has labeled a "feeble 
and inadequate remedy." 

Greatest concern of the carriers is 
lhat the Board mav not have sufficient 
lime to act on the suspension request 


AO 


capability, it is comparable to the pat- 
tern recently set by aircraft nianufac- 
tiitets in accepting trade-ins on the 
purchase of jet aircraft (AW' fnlv 
,. p. 26). 

A nuinhet of airline officials feel the 
period of jet operations arrived sooner 
than was anticipated by most carriers 
and arrived virtually in one package 
rather than in a sta^ered fashion. 

For example. American is faced with 
the prospect of introducing for the 
first time in airline history two com- 
pletely different types of equipment at 
the same time. Both the Allison turbo- 
prop powered Lockheed Eiectra and 
the Boeing 707 turbojet tran,S|)ort will 
he launched into scheduled service al- 
most simultaneously. 

In addition, most carriers are now 
able to place a better estimate on op- 
erating and maintenance costs of jet 
equipment and on spare parts require- 
ments. It has become evident to the 
industrv that a serious shortage of 
funds is threatened if the over-all jet 
program is to move on schedule un- 
less some outside help is made arailablc, 

Tliat additional assistance may- well 
come from the manufacturers, and it 
i.s highlv possible that America's leas- 
ing arrangements with tlircc engine 
manufacturers and the trend toward 
accepting trade-ins will open the way 
to a closer working tie between the 
Iniildcrs and operators of jet aircraft. 

Ask CAB Help 

before the .Aug. 12 deadline for drop- 
ping the penalty phase. Delta, in par- 
ticular. has siiid that the date is a 
''death warrant” for reconfirmation and 
charged that .Aiiietie.m intends to drop 
the entire plan then instead of waiting 
for the Dec. 1 date. Under the terms 
of a Civil Aeronautics Board aijproval 
of an A rc decision to drop the two 
irhasis on the agreed dates, the Bextrd 
will lose all power to suspend the 
.American tariff on .Ang. 12. Delta 
claimed. 

However, objectors to the .Aincticaii 
proposal pill their hopes for C.AB ac- 
tion in tile dispute on language con- 
tained in the recent approval granted 
with "eerfain reUictaiicc" bv the Bizird 
which added it was hopeful something 
would be done about the matter. 
Spokesmen for the grwernment agency 
expressed "deep concern” over the dis- 
agreement and indicated the possibility 
of official action before August. 

Delta also criticized an American 
survey designed to show that the re- 
confirmation ruling was an inconven- 
ience to the public. "Despite the 
leading nature of the questions,'' the 
airline said. "84% of the pisscogcrs 
questioned indicated they haj not Ircen 
inconvenienced bv the ruling.” 
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Convair 880 Jef Transport Wing Mated 

Right and left wing sections of Convsir 880 jrt transport arc mated at San Diego plant of Convair Division of General Dynamics Corp.. 
after sections had been baked in a specially-built oven to assure leakproof integral fuel tanks. A5'ing mating is first statiuii on Convair 880 

ity of 10.770 gal. P8 ggg I» 


CAB May Act to End Third-Pilot Dispute 


By Robert II. Cook 

Washington - Civil Aeronautics 
Board action may be tlie final factor in 
settling the hotlv-dclrated third crew 
member issue which has drawn seem- 
iiiglv different findings from two presi- 
dential fact finding panels investigating 
the |>roblem at Eiistcrn and Trans 
World airlines. 

While the Board in tlie past lias 
adopted a hands-off poliev in tlie run- 
ning battle bctvvc-eii the -Air Line Pilots 
•Assn., tlie Flight Engineers Interna- 
tional Assn, and the airlines on tlie 
grounds that it lias been a labor-manage- 
ment dispute, C.AB has now turned 
hoth eiiietgcnci' board reports over to 
its Buaxiii of -Air Safety for study. Af- 
fiimalivc findings by the Bureau, requit- 
ing fliglit engineers on turbojet tr.ms- 
jxirts to be gualified as pilots, would 
"undoubtedly' result in a change in 
Civ il .Air Regulations making such qual- 
iCe.ttions mandatory, according to a 
C.AB spokesman. 

I'urning point in the issue came with 
an emergency board finding in the 
-A), PA. F'EI.A. Eastern disagreement 
that third crew members should be 
pilot qualified in order to assume con- 
trol of the aircraft in the event of an 
emergency (.AW Jnlv 28. p. 52). The 
report said that flight engineers on 
|)!Ston-engine and turboprop equip- 
ment would continue to serve without 
meeting pilot requirements. It added 


that flight engineers taking pilot train- 
ing would probable do so on tlieit own 
time Init at company cxpicnsc. 

Pressing the importance of the safety 
factor involved in the dispute, the 
presidential board obsened that, while 
the Civil .Aeronautics Board's safety 
order in 1948 establishing the need for 
flight engineers and llicit reqiiitemciits, 
can be met with either pilot qualified 
or nicclianic qualified engineers, ill feel- 
ing between the hvo unions posed a 
threat to the degree of coo|)etati<)ii 
“vital in operations as crilie.il as that 
of flying airplanes." 

TWA Ruling 

Emergency hoard considering the 
I'liglit Engineers International-'l'raiis 

omnicnded that a fligfit engineer, as 
well as hvo pilots, should man TWA 
jets. Dudley E. Whiting, sifting as sole 
n. ember of the haird. said tlic proposal 
should settle any disagteonient between 
the union and the airline and recom- 
mended that TW.A continue its policy 
of setting its own standards for flight 
engineers as if lias for the jxist 19 years. 

Recognizing the possibilitv of gov- 
ernment intenention in the third Crew 
mcniher problem, tlie board said that 
if Civil Air Regulations sliotild be 
changed to require pilot qualifications 
for flight eugincers, it would be "no 
fault of the company" and the cxpcn.se 
of training should lie borne at the en- 


gineers' expense and on their own time. 
Should the airline change its existing 
qualifications, then the fiiglrt engineers 
should receive pilot training at com- 
pany expense, the report said. 

'I'he board also recommended inclu- 
sion of a clause that flight cnginccts 
should be selected from the l■'EI,A 
senioritv list at TW.A as job security 
against anv change in present govern- 
nicnt regulations, provided the airline 
agrees not to enter into a contract con- 
cerning the engineers with any other 

If the govemiiient makes the pilot 
remiirenients mandatory, Whiling said, 
1 \\'.A ptobablv would have difficulty in 
hiring qualified personnel from the en- 
gineers' ranks and should, therefore, be 
allowed to hire men with the necessary 
qualifications wherever possible. 
Engineers' Stand 

Safety did not enter into the dis- 
cussions or recommendations at TW.A 
as it did in the Eastern case, making 
the case primarily a matter of job 
scciuitv, according to spokesmen for 
the I'light Engineers International 
Assn., vvhieii pointed out that Whiting 
was confronted onlv w ith a TWA-fliglil 
engineers agreement that the third man 
would be a flight engineer, making it 
unnecessary for his report to go bey ond 
the accepted agreement. 

Air Line Pilots Assn, and the Flight 
Engineers were both involved in tlie 
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WHY VANGUARD ASSURES 
GREATEST ROUTING FLEXIBILITY 


Kjsttm discussion because of strike 
'otes whicli were deferred b\' creation of 
tile emergency hoard. ALl’A was not a 
party to the T\\’A discussion but is 
currently negotiating a new contract 
w itli tire airline and has announced that 
it n il! demand that third crew members 
be certified as pilots, regardless of the 
emergency board Teconmicndations. 

Meanwhile, '1 WA flight engineers 
last week signed a new contract with the 
airline to include the job security 
nieasnre.s proposed by the presidential 
fact finding board. 

New contract, which expire.s Jan- 1. 
1961, calls for salary hikes of from nine 
to 14% on piston equipment, plus an 
additional 20% for jet work on Boeing 
T07s and Com-air 880s. About 700 
flight engineers are involved. 

The engineers’ union feels the East- 
ern agreement will be ‘‘miserable to all 
coiieerncd ’ and terms ALPA's stand for 
a third member pilot for safetv as “an 
old saw” to further the job securits' of 
pilots in the future. 1110 union refuses 
to accept the board recommendation in 
this case and savs it will "scriouslv con- 
sider" a strike uifc after the 50-day 
waiting period imposed by presidential 

American Airlines, now invohed in 
a third man issue with -ALFA before 
the Emergency Board, is strongly op- 
posed to the Eastern findings, stating 
flatly "there is no need for the sers'ices 
of a third pilot.” 

C. R. Smith, president of the airline, 
said American will not use pilots in the 
third-man position unless directed to do 
so by the Cixil Aeronautics Board. The 
airline has an agreement with its flight 
engineers which has nearly five years to 


Antonov Defends 
Ukraina Design 

Moscow-Soviet designer O. K. An- 
tonov has vigorously defended the de- 
sign of bis four-turboprop An-10 
Ukraina transport against Russian 
critics who complain that the high-wing 
aircraft looks old-fashioned and that 
its fuselage is too fat and heavy. 

W'riting in the official Russian civil 
aviation magazine. Grazhdanskaya 
.Aviatsiv-a. Antonoi retorts that, while 
the .An-lO’s fuselage, with its six- 
abreast seating, seems fat when viewed 
from close up, the aircraft shows its 
true proportions in flight “and in our 
opinion is a prettv ship." 

Admitting that the An-!0's fuselage 
is somewhat heavier than fuselages in 
foreign transports of its class, Antonov 
says this is no Cause for criticism since 
the Ukraina’s pavload is greater. In ad- 
dition. he claims that the An-lO’s fuse- 
lage and tail sections ace coiisidciably 


Turning to the .Vii-lO’s high-wing 
confi|iir.ition. .Antonov declared: 

"Suspending the eiigiiits beneath 
the high wing increases the plane’s 
lift-drag ratio by 3-s.s units, depending 
on the condition of flight; decreases 
fuel consumption 10-lv?f; permits use 
of shorter, lighter exhaust stacks and 
cuts loss of engine efficiency through 

"\Viih the engines higher off the 
ground, foreign objects arc less likely 
to be sucked into the compressors. I'uel 
trucks and other vehicles can easily 
pass under the propellers. 

"Emetgenev landiiigs on rough water 
would be safer in higli-vving An-10 since 
the propellers would not impede fuse- 
lage’s movement along the surface. 

"Passenger entrance doors can be 
located more conveniently under the 
wing. With the fuselage nearer the 
ground, high loading ram|js arc un- 
neccssiiry- The higli wing permits a 
good > icw from all windows in the 
passenger cabin, and the sun's reflec- 
tions don’t glint in the passengers’ 

Russian Air Force newspaper. So- 
vetskaya .Aviatsiva, says addition of out- 
board fins on the .Antonov An-10 four- 
turhoprop transport's stabilizer (AW 
Feb. 2-1, p. 88) was to correct insta- 
bilih’ which developed in the test 
mo^el Ukraina at low speeds, “espe- 
cially during takeoff-" 


British Airline Traffic. 
Capacity Increases 

London— .\tthmigli British airlines in- 
creased c;ipiicity in fisGil year 1957-88 
by more than 15%, total traffic cirried 
increased only 11%. 

Figures published by Ministry of 
Transport and Civil .Aviation show that 
tlic airlines offered 512.5 million ton- 
miles during the vear. 1 5-1% more than 
in 1956-57. Total traffic rose to IH.S 
million ton-miles. 

While mail traffic remained at the 
1956-57 level of 23.8 million ton-miles, 
freight traffic rose 9.7% to 56.7 million 
ton-miles, h'our million passengers— an 
increase of 14.4%— flew 2.436 milliou 
piisscnger-inilcs or 13% more. 

Ovct-all load Factor for the vear fell 
from 65.4% to 59-2%. 

British Overseas Ainvavs Corporation 
provided 313.283,000 capacitv ton- 
miles. 13,9% more than in 1956-3". 
The airline flew 459.370 passengers— 
a 16% incrcase-1,327 milTion passen- 
ger miles, 10.5% more than in the pa- 
vious year. Companv’s freight-earning 
rose 6.4% to 8,911 tons. Nlail dropped 
slightly, by .3%, to 4-134 tons. 

British European Airways Corp. 
offered 1 59,466.000 capacity ton-miles 
on scheduled services, an increase of 
15.4% above 1956-57. International 
capacity increased by 14.8%. 



Japanese Design Turboprop Transport 

Japanese turboprop transport, now being designed by Transport Aeroplane Dcsi|niti| .Assn., 
bav been designated YS-U. will catty 60 passengers. Aircraft will be powered by two 
RoUs-Royce Dart 10 engines, producing 2.66S eshp. each and prototvpe is esj’Cetcd to fly 
by November, 1959, Designers say A'S-11 can also be designed in a four-er.ginc configivta- 
tion. Twin-engine design calls for craising speed of 297 mph.. range of between 374 and 
622 mi. Project will cost estimated SIO million. Note high aspect wing ratio on 
YS-11 model. Aircraft previously was des^nated TADA. 
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Another good reason g ourmets say; 



The BEST WAYis by TWA 


Lhasen, notea aeuerly HiUe restaurateur, approves a great entree. 


Sirloin of beef . . . broiied to your order in flight! 

Yovir Ambassador flight hums toward the evening sun. Dinner is served— a celebrated 
event on TWA. You begin with cocktails, you conclude with coffee, a choice of liqueurs, and 
a satisfied sigh. But the high point, an airline innovation by TWA chefs and Dave Chasen, 
is a culinary masterwork— a tender cut of prime sirloin of beef broiled in flight to individual 
taste. All this, of course, part of a most pleasant and rewarding trip by TWA Ambassador. 


FLY THe FINBST. . . FLY M MfZI T/tANS WORLD AIRLINES 


SHORTLINES 


► Alaska Aitlincs reports a net income 
of S110.H7 for the fiscdl year ending 
Oct. U, 19i7. in its annual report 
wliicli was rcccntlv rcicascd. 'Ihe 1957 
net income compares with $391,502 
for I'iscal 1956, .An operating loss of 
S251.859 was offset by a capital gain 
from .siilc of aircraft and other income 
totalling $662,006. Rcseniies for the 
vear were $3,663,977, off $317,206 
from 1936. 

►Ca]>ital Airlines is hgliting sagging 
head factors with newly instituted 
‘VIP" flights betneen Xew York and 
Chicago. Detroit. Atlaiitii and Bimiing- 
ham and between Chicago-W'ashington 
and W'a.shingfon-Minncapolis St. Paul. 
At no cxtr.i cost, the flights offer cock- 
t.iils, stalk dinners and other deluxe 
senicc. 'Ilic scrice is non ai'ailable 
on 16 Capital dinner flights and is c.x- 
pccted to be extended to otlicr major 
points on the airline's system, 

►Los Angeles Department of Air]X)rts 
has awarded a 5927,968.90 contract for 
reconstruction of runway 23R at Inter- 
national .Airport. Ihc Crifiith Co., of 
Los Angeles, low bidder on the projeel, 
began work on Aug. 1 and is expected 
1(1 complete the job about Dec. 1. 
Since 1947, when airlines began using 
the inunicipallv owned airport, nearlv 
two million aircraft hai'c used the run- 
way for landings and takeoffs. 

► Ttansocean Air Lines is nperating an 
airlift under contract with Air Materiel 
Command to prosidc USAF divisions 
in the bar East with three million ton- 
niilcs of passenger and freight carriage 
during a three-month period. Trans- 
ocean is operating a daili round trip 
flight linking USAK bases in Japan, 
Okinaw-j, honnoba, and the Philippines. 
'Ilic flight originates and terminates at 
T'achikaw-a AFB near Tokyo. 

► United Air Lines flew 311,831.000 
resenue passenger miles during June. 
Revenue airplane miles w-as 12.264.000; 
air mail, including first class, 2,383.000 
ton miles; express 767,000 ton miles 
and freight 4,897,000 ton miles. All 
figures represent an increase except 
freight ton miles, which were 1% l>elow 
those of June, 1957. United has signed 
air cargo interline agreement with hvo 
all-cargo airlines to coser througli cargo 
mobcments over United's system and 
connecting carriers to foreign countries. 
The carriers. Aerovias Slid Americana 
anti Sociedad .Acronautica Medellin, 
fly from Florida points to Guatamala, 
El Saliador, Panama, Colombia, and 
Ecuador and seven principal Colom- 
bian cities respectively. 


AIRLINE OBSERVER 

► Northeast Airlines will introduce its first Viscount turboprop senicc 
on Aug. 21 with four fligiits daily behveen W'abhington and Boston. As 
additional planes in its order for nine (.AW July 21, p. 28) arc dcliicrc'd. 
turboprop scn’ice will be exp.indcd to include hourly schedules between 
New A’ork (LaGuardia) and Washington. Tlic new schedule is a niajot 
step in the carrier’s long range deielopmcnt program designed to estab- 
lish greater identiti’ in the East Coast market and to capture a larger share 
of tlie New York-Florida trade. In addition, Northeast hopes to balance 
out its rclatiiely light midweek traiel as opposed to its heavy weekend 
lacation traffic b\’ attracting more business by Viscounts. 

► Pro|X)sed Lockiieed turboprop aitfreigliler probably will bear littic 
resemblance to the Electra trans|Kirt and will require an initial order of at 
least 33 aircraft before production can be considered. AA'bile it would 
utilize the same Allison tutlwprop |>owcrplaiits as the EIcctra, much of 
the design, such as end loading, will come from the C-130. Freighter also 
will be much larger than the EIcctra with a reported gross weight of 145,000 
lb. as compared to 116,000 Ib. for the passenger aircraft. 

►Pan American W'orld Airw-uys plans a domestic c.xhibition tour for its 
first Boeing 707 jet transport this fall before beginning transatlantic service. 
Domestic airlines arc not happy about Pan Amnican bringing the first jet 
transport to many of their major U. S. traffic points first and feel that the 
PanAm tour will fake much of the steam out of their own promotional plans 
for inauguration of jet transport service. 

► Lockheed plans a seven week European sales four for its turboprop-powered 
EIcctra this fall followed, by a promotional trip to the International Air 
Trans])ort Assn, annual meeting in New Delhi, India, in October. 

► E! A1 Israel Airlines is Isorrowing one of the five Bristol 305 Brittaniiis 
ordered and then cancelled by Northc-.ist Airlines. Bristol .Aeroplane Co. 
aiinnimccd the loan pending completion of El ,Al’s fourth Brittania 313 
earls next vear. Cost of the aircraft loan will be deducted from cost of 
the final 313, according to Bristol spokesmen. Authoritatisc sources in 
Tel Ai'iv rejjart El AI also plans to replace its European route Constellations 
with medium range Comets or Carasellcs soon, 

► Aitwavs Modernization Board has awarded a $342,370 contract for a 
new and mote detailed siincy of air traffic conditions across tiic nation, 
Contract was awarded to tlic Chicago management consultant firm of Booz 
Allen and Hamilton. Estimated time to complete the task is six to 12 
months. 

► Rolls-Royce Dart engines used on Trans Canada Airlines’ Viscounts liaic 
been certified for a 2,000 hour ovttliaui sclicduic bv tiic Canadian Depart- 
ment of Transports. TC.A started Viscount operations in April. 1933, 
with approied Dart overhaul at 1,030 hours. Second highest oierhaul 
life for the prop-jet engine is held by Capital Airlines wliicb last May 
extended the oierhaul period to 1,700 hours. 

► First BOAC de Ilaiillaiid Comet IV jet transi>ort last week returned to 
England from tropical trials in Africa including tail down take-off and icing 
tests. Comet IV flew the 3,210 mi. Entebbe-Rome leg of its return trip to 
Hatfield, England with full payload in 6 hr., 40 min. 

► I'lying Tiger Line recorded the highest lolumc of airfreight ton miles 
flown by anv U. S. carrier in April. C.AB records show that the all-cargo ear- 
rier flew 8.S02.771 ton miles. Its closest competitors. Pan .American and 
American Airlines, flew 7,537,684 and 7,102,091 ton miles respectivciv. 

►Air Fiance last week began direct service to Moscow with a fwice-wcckli 
schedule using Lockheed 1049G Constelbtions. Aeroflot began a similar 
operation using its Tu-104 jet transports. Tourist class fare between New 
York and Moscow is $508.70 one way, $915,70 roundtrip. 
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Eleotrsi 

The Lockheed high-priority prop-jet transport for 

SPECIAL AIR MISSIONS 


Meeting the exacting requirements of electra offers unequalled safety, 
the U. S. Air Force and the Military comfort, jet-age prestige and perform- 

Air Transport Service, the Lockheed ance for this most vital service. 



laOCKHEED means leadership 


Lockheed Aircraft Corporation CALIFORNIA DIVISION, Burbank and Palmdale, California 







Problem-Solving Products from Republic 
Increase Strength, Withstand High Temperatures, 
Fight Corrosion, Provide Production Economies 



REPUBLIC ENDURO* STAINLESS STEEL HELPS 
SOLVE strength, heat, and corrosion problems in 
engine nacelles for the Navy’s P2V patrol bombers. 

Complete nacelles are built by Solar Aircraft Com- 
pany, San Diego, California, pioneers in stainless steel 
airframe construaion. To date. Solar has manufactured 
more than 1000 nacelles for Lockheed's P2V program 
using A.I.S.I. Types 301 and 302 Stainless Steel. 

The stainless steel construction of these airframe 
units offers a number of advantages including greater 
strength, ability to withstand high temperatures, less 
maintenance for proteaion against corrosion and 
more economical production processes. 

Republic ENDURO Stainless Steels, Types 301 and 


302, provide needed strength, yet permit the use of 
lighter gages to save weight. They ate highly resistant 
to atmospheric corrosion, erosion, and oxidation at 
high temperatures. They are readily formed into de- 
sired shapes by the usual commercial methods. 

Like Solar, Republic is also a stainless steel pioneer. 
Republic metallurgists and engineers pioneered the 
development of these high scrength-to-weight, heat- 
resistant, and corrosion-resistant metals. To help you 
use them to best advantage, Republic offers you the 
services of its famed 3-Dimension Metallurgical teams 
—field, mill, and laboratory metallurgists. The coupon 
is your invitation to use this confidential and obliga- 
tion-free service. 






REPUBLIC STEEL CORPORATION 
DIPT. AW-6IJ7 

1441 REPUaiie EUllDINO • CIEVELANB I, OHIO 


□ Titanium 


□ Stainless Steel □ Alloy Steel 
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automatic weapons testing systems come 

off the shelf from AMF! 


It's called MATE — Modular Automatic Testing 
Eqiiipment-for go no-go readout, the first signifi- 
cant step in eliminating obsolescence in automatic 
testing systems. 

After extensive surveys, AMF found all auto- 
matic systems, regardless of type or complexity, 
can be reduced to the same, basic, packageable 

Wide range available. AMF has already de- 
signed and produced 19 of these modules-each one 
a self-sufficient package with a distinct respon- 
sibility. Available to you on an "off-the-shelf” basis 
now are programming and control modules, signal 

and display devices. 


Universally adaptable. These modules can be 
put together to implement any automatic testing 
program. Or any of them can be integrated with 
existing equipment of other manufacture. 

Obsolescence eliminated. After serving their 
purpose for the system under te.st, MATE mod- 
ules can be reintegrated into other systems requir- 
ing the same functions. The result : complete 
flexibility in the most complex systems; low-cost 
components available on a short delivery basis, 
pre-designed to accomplish many different tasks; 
modules that retain their usefulness and validity 
after the weapons system is modified. The rcsvU- 
ing economies to prime contractors and the niili~ 
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SPACE TECHNOLOGY 


Military Studies Rocket Test Chamber 


By Michael Yaffce 
Cambridge. Mass.— National Re- 
search Corp. has completed u major de- 
sign study on a 200-ft. long, liigli alti- 
tude, rocket engine test chamber and 
has inccjrpoiatcd the results in a formal 
proposal, which now is being esaluated 
bs a major military missile agency. 

Unlike present static space cliambcrs, 
tlic National Research unit will be 
pumped down during firings to main- 
laiii \acimm and • "hold altitude,” 
thereby cniibling scientists to study en- 
gine operation .and combustion under 
circumstances more closely akin to ac- 
tual operating conditions. Cutrentiv, 
spiicc cliambets maintain \acuum only 
until tile moment of firing when the 
rocket releases its combustion products 
gases, raising tlie pressure and lowering 
the simulated altitude. 

Areas of Interest 

With tile new facility, which will 
reach a ptc-fiting sacuum of 10"* inui. of 
niercun. propulsion researchers will he 
able to run a number of experiments. 
Hie results of which now can onlv be 
guessed, .\inong the many areas of in- 
terest arc the following: 

• Better understanding of high altitude 
ignition. Tiie failure of second and 
third stages to ignite at the proper time 
or at all has bcai tlic downfall of many 
multi-staged vehicles. Explorer II gase 
a recent and dramatic demonstration of 
ignition failure wlicn it missed going 
into orbit. Tliis alreadv is a top prioritv 
research program. 

• Optimum prO|»ellBnts and propulsion 
metliods. T'lie best propulsion system 
for the first stage could be far from tlie 
niost efficient for the third stage. Later 
on. when ion engines and simil.nr sys- 
tems reach the test phase, tlieir ex- 
tremcli- low tlirust ptouablv will prose 
almost impossible to measure accuratch- 
in any test unit except a high vacuum 
chamber. Ei en with conventional chem- 
ical rockets there is no way of really 
knowing whether or not a new engine 
will operate at high altitude without 
either firing it (and trusting to tele- 
metering to report what happens) or 
testing it in a high v'acuuin unit. 

• Improved nozzle designs, There is a 
limit to what engineers can do witli 
thcorv, for example, in determining the 
best angle for the diffuser section of a 
liigli altitude rocket nozzle or in under- 
standing tlie aerodynamics of the boun- 
dary layer inside tlic diffuser section. 

• More knowledge of high altitude 
combustion and flame characteristics. 


Burning in i-acuo is different from com- 
bustion in air. In some liigh altitude 
flights, it is bclicicd tliat some burning 
actually took place outside the com- 
bustion chamber, wasting energy and 
propellant. 

liiere also arc problems in flame 
stabilization. \\'l)cn tlie flame shoots 
out tlic nozzle— with little or no ait pres- 
sure to confine it to the familiar, long, 
cigar-like jet-it may spread out and en- 
gulf the entire tail, burning away con- 
trol surfaces and causing radiation 
prolilcms. Comentional combustion 
chamber shapes arc alreadv in process of 
changing, but it will take repeated test- 


ing in a dy namic, liigh vacuum unit to 
teil the scientists preciseli' the best 
design. 

Tncre are, of course, many liigli alti- 
tude problems whose solutions will re- 
quire equipment significantls’ mote 
sophisticated than that proposed, a.s 
well as many "solutions'' which will 
have to be ''rcsolied" for higher alti- 
tudes at liigliet lacuums. 

According to Litton Industries' Sieg- 
fried Hansen, most space is occupied by 
a high lacuuni. ranging from about 
I0'“ mm. Hg ill intetplanctarv space 
neat the earth, to lO ” mm. Hg m intcr- 
galactic space. But the difference be- 



HIGH ALTITUDE, rocket engine test facility will have liquid nitrogen plant (left) and 
admiiiistiation and control rooms (front). Cutaway gives some idea of large number of 
pumps required. Roof stacks arc nitrogen vents. 
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We have more 
GSE* experience 
than anyone 

.and now we can put it to work for you 

‘^Ground Support Equipment— 
uiaiiistny of modern weapon systems 


Astrong statement? Yes. But we can back it up. 

We were the first company to have complete 
responsibility for a major supersonic missile 
weapon system. The Navaho— America's pioneer 
long-range missile— produced such a wealth of 
technological data that the entire missile pro- 
gram now draws on it. 

Ground support equipment for the Navaho 
and theX-JO developed a new concept for check- 
out trailers, engine run-up dollies, instrumenta- 
tion checkout consoles, hydraulic servicing 
units, ground power units, jet engine starters, 
ground cooling carls, ground hydraulic power 
supplies, ground pressurization equipment, 
ground fire-fighting equipment, access and sup- 
port stands, air transportation dollies, and a 
wide range o( other test and launching equipment. 

This was done through the ability to integrate 
numerous single elements into complete, smooth- 
running ground support systems. 

Specialized engineering and production skill 
and laciliiics in this new field are available to do 
an outstanding Job for you. quickly and eco- 
nomically— on individual items or complete, 
coordinated ground support systems-either 
military or commercial. 

Interested? Write or call Manager, Special 
Products, Missile Division, North American 
Aviation, 12214 Lakewood Blvd., Downey. Calif. 


MISSILE DIVISION 

North American Aviotion, Inc. 
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tsveen certain pressure effects at I0'“ 
uim, Ugand lb " is not Ion great, stiv'- 
National Research \'ice President Fred- 
erick H. Greene. Jr. If the scientists 
can produce, for evaniple, a flame prit- 
tern that is nairuss at in-', it will be 
elosc to the same configuration at 10'". 
And, looking at it another way; If an 
engine won’t work at lO". it is a prctti 
Safe bet that it won't work at lO'”. 

Ncscttlieless. National Rcsc-atch is ai- 
teadt at work on the problem of pro- 
duting a sacimin test chaniber that will 
go down to in-" or 10”= M Hg. Pres- 
ent plans call siinplv for a static unit 
with a remote possib'ilits for a tluiainic 
chamber of this pressure later. (Litton 
has a large static test chamber wliicli 
e-.m ])C- exhausted down to 10' niiii. 
1 Ig and tlie com|xiii\ sees a good chance 
of producing pumps with speeds of 
100.000 to 1,000,000 liters per second 
ami having ultimate pressures 10 or 
100 times lower tlian present pumps.) 
•\s with the presenth proposed facilitt. 
it will be a case of scaling iijJ an existing, 
small rese-ardi unit fniade. incidcntalh, 
of glass! to the size ami of the strength 
requited. It can be done with present 
knowledge, the enmpam sas-s. but the 
co,st will be high. 

Beyond lO"'' mm. Hg, the tcchnicil 
problems get vers imolvcd for the 
high vacuum seientists. It is at this 
point that htliimi and liytlrogeu start 



Rocket Hygrometer 


liiimidity in the upper atmosphere will be 
measured by iiine-l hygrniiietcr inshilled in 

■ockel for IGV pto|tamf Ibgrometer nse-s 
lead sulphide photnecll to mrasure iniciisiti 
of 5iiiili|lit which is iincrseh proportimiol 
to .-niinunt of water vapor in tiic atmosphere 
bctuceii iiistnmicnt and the .smi. Optical 

s|Ket tn smi. regardless of riickcfs pitch, 


diffusing through the- solid walls of the 
sacuiim chamber, raising the pressures. 
But for the present at least. National 
Research enginet-rs aren't worning 
about the high vacuum problems be- 
sond I0‘" in connection with rocket 
engine testing. (Other work the com- 
pany is doing, hosscscr. such as ma- 
terials tesenreh. does reach down below 
this point). I'hc primary application for 
such test chambers, they bclie-sc. is on 
ballistic i-nissilcs, wliich still operate 
comfortalily within the technolc^cal 
limitations of asailable or attainable 
high sacuum equipment. 

Esen a dynamic space chantiret w-ith 
a 10'” capabilitv. such as the one pro- 
|joscd, will mme high altitude rocket 
research a big step forss-ard. thee- declare, 
and is almost guaranteed a small Inil 
readi' market. 

In talking to propulsion experts. Na- 
tional Research discoseted that mam of 
them were dissatisfied with the limits 
of present simulation equipment. 
.Actual rocket flights, tlicir onl\ alterna- 
tii'C. w-cre a \en expensive research 
tool and .still are far from a satisfactiirv 
one. National Research found w-liat was 
wanted in a liigh altitude, rocket test 
cliambcr; pared these requirements tn 
meet cost and technological considera- 
tions, and came up w ith a proposal for 
a space chamber that w'ill meet the fol- 
lowing specifications; 

• Initial pressures will mngc from Id'' 
to 10'” min. Hg (cquhalent rotighlv. to 
lOfl mi. altitude!. Pressures during fir- 
ing mas be somewhat higher, depend- 
ing upon pcrcenbjge of non condcusihit 
comhiistion gases and other factors. 

• Chamber is designed to handle solid 
and liquid propellants of molccuhii 
weights between 18 and 28, havina 
heats of combustion up to ’s.OOn 
Btu Ib and with hum ing tempcr.itiircs 
from ’sflO to 2sf)0K issuing from the 

• Burning rate will he at least 200 lb. 
nf propcihmt |)cr hour of a |)ropcl!ant 
producing cninhnstion g.iscs of wliich 
sO'? are iion-coiidcnsihle at— 120F. 

• Burning time will range from frac- 
tion of a second tn S or 10 min. 

• To asoid necessity for repeated puinp- 
clow'ii cycles cicry time a new- rocket is 
inserted, unit will hase a small air lock 
with a separate pumping ss-stein. 

Stainless Steel Use 

The test chamber itself w ill he 200 ft. 
long. 12 ft. ill diameter, and will he 
made of austenitic stainless steel which 
is non-niagnctic and highh corrosion 
resistant, ft svill be fully iiiitrunientcd. 
hcasily insulated, and housed in its 
own building. Smaller buildings for 
housing the liquid nitrogen plant, 
instrumentation and control rooms, and 
office.s will align the main building. 

Of its new pumping units. National 
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heavier-new 8-oz. Honeywell MIG (miniature 


integrating gyro). 


With a maximum drift rate of only one-half 


degree per hour or less and a random drift uncertainty of .057hr. — even after 


subjection to severe environments — the MiG’s performance equals that of 


hermetic integrating gyros many times its size and weight. 



Honeywell 


s* 


onl\ tliiil tlu:\ c-.in mou; 
more g-.ises fiiittr. Rouglih, tliis is how 
tilt |)roposccl facility will work: 

The rofkft engine will be placed 
ill the test cliaiiibcr, which will be 
closed and eiaciiated with ciimcntioiial 
inediaiiical and diffusion high lacuiim 
pumps. Mot air will be circulated 
through the diamljcr jacket during this 
time in order to facilitate imtgassing 
(i.e. remoial of gas molecules tr.ipped 
ir. solid materials). 

Most of the seiisihlc heat ill the 
system will be removed by first coni- 
presMiig the air and then passing it 
(hroiigli an CNpandct. Liquid nitrogen 
will then be puiii|icd into the spaa' 
surroimding the test chamber for the 
final cooling down. 

In the proposed svstciii. the use of 
liquid nitrogen (wliich liquefies at 
— 312F) serves a dual purpose: it simu- 
lates the teni|>cr.itute found hi spicc, 
and it nets us an additional pump, help- 
ing to remove residual gases and com- 
Imstioii products which condense at 
liquid nitrogen temperatures. 

During the rocket firing, the con- 
densihlcs will be pumped using liquid 
nitrogen and cryogenic piiinping tech- 
nique and the non-condensibles will be 
iciunved bv diffusion and mechanical 
pumps. special condenser coil and 
refrigeration svsteni probably will be 
placed in the test chamber at the oppo- 
site end from the rocket engine to rc- 
durc the buildup of non-condensihle 
combustion products at this spot, ex- 
pected as a result of the jet exhaust 



Synchros -.-another Kearfott capability 


SYNCHROS FOR EVERY APPLICATION 

Kearfott offers the widest range of synchros in the industry. 
Ruggedly constructed of corrosion-resistant materials, they give 
unequalled performance under every environmental condition. 
For best characteristics and reliability, specify Kearfott for all 
your synchro requirements. Here are a few typical modelat 


Construction of the facilitv will take 
>0 months from the date of a contract, 
according to National Research, and will 
he carried out in three phases. First, 
the conijxmv w ill design, hiiild and oper 
ate a |3ilot plant to verify theoretical 
emiclusions and to gain additional data. 
Information gained here will he used 
as the basis for the final design. 

Next, the comixinv will prcp:ire ile- 
t.iiled -Spccificationv and fiiral drawings 
and will solicit bids from potential viih- 
contractorv. 'I'lie final phase will he 
tonstruetion of the full scale facilitv . 

Preliminarv estimates indicate that 
the total cost of the test facilitv mav 
run as high as $6 million. Rut the 
company doesn't believe price w ill prov e 
:i major deterrent to those who e.iii me 
a facilitv' such as this. Where the cost 
might he too high for one agenev or 
CQiiipanv, the individual groups could 
get together and nndcnvritc the venture 
jointly, ,\ short time ago, according to 
National Research, the chamber could 
not have been built at anv price. Large, 
high vacuinii- static test enambets, of 
course, have heeii available for some 
time. But it was onh within the past 
vc.ar or two, the eompanv explained, 
that its researchets were able to se.ile 
up the laboratorv techniques. 


SizeS: -750- x 1.2-W. 1.75 oz. -54C to -(-125C- 
Available as transmitter, control transformer, resolver, and 
differential. Max, error from EZ: 10, 7 and 5 minutes. 

Size II Standard: I.062‘xl,766*. 4 oz. - 54C to -H12SC. 
Available as transmitter, control transformer, repeater, resolver 
and differential for 26vand llSv applications. Max. error fromEZ: 
10,7 and 5 minutes standard, 3 minutes in 4-wire configurations. 
Size 11 MIL Type: Dimensions and a^lications same as above. 
Meets Bu. Ord. configurations: max. error from EZ: 7 minutes. 
Siu 15 Precision Resolver (R587): 

Max. error from £Z: 5 minutes. 

Size 25 Ultra-Precise: 2.478'x3.187'. 45 oz. 

Available as transmitter, differential, and control transformer. 
Max, error from EZ: 20 seconds arc. 

fngtneers,- KtarfeU offtn chaHtngIng oppmUnUiei 



KEARFOTT COMPANY, INC., Little Falls, N. i. 
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j MAKES ANY PLANE 

; A TANKER 

I I An Aeroproducts full-feathering four- 
j ; bladed turbine provides all the power 

I needed for pumps and reels in the self- 

I i contained “Buddy Store" that turns 

, [ fighters or attack bombers into aerial 

I : tankers in split seconds. This first success- 

. I ful ram air-powered tanker kit is lighter 
. ' and more streamlined— needs no plumb- 
, j mg or power from (he tanker plane. 


LitHe things that mean a 
lotto Jet-Age Progress 



S6 



COOL PERFORMER 
FOR HOT JOBS 


Proved in severe tests from ambient to 1000°F, the new Aeroproducts 
high-temperatures linear hydraulic actuator makes dependable 
operation of thrust spoilers and thrust reversers possible. Now being 
supplied to Marquardt Aircraft Company for incorporation in a com- 
plete reverser system, its patented fluid flow and seal system removes 
heat rapidly and continuously— provides positive seal— assures smooth, 
dependable operation. Patented synchronization system permits 
multipoint installation. If required, a patented self-locking feature 
automatically holds reverser or spoiler in fixed position if power fails. 


The four examples shown here - each tops in its field — are only a part of the 
Aeroproducts story. Aeroproducts proved design ingenuity and production 
know-how are now speeding the solution to many “sticky" airborne accessory 

problems on commercial and military aircraft and on missiles and rockets. 
Aeroproducts engineers are ready today to consult on your projects - classified 
or unclassified. Write ; 




^Aeroproducts 

AUUSON DIVISION OF SENERAL MOTORS. DAYTON, OHIO 




HEAVYWEIGHT POWER FROM 
A LIGHTWEIGHT PACKAGE 

This air-driven generator weighs only 22 pounds-delivers 1.7 
KVA for the Navy’s A4D carrier-based bomber, is scheduled 
for later versions of the A3D. It has the highest power-to- 
weight ratio of any unit of its type— uses a simple blade pitch- 
changing mechanism to get up to speed in less than 1/lOth 
second. 
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NEW 


limit switchless 
actuators 


Reduce weight and cost 2S% below conventional design 

rnsl anci ueighl of high lempcrulure ttiolor-. with ilierr 


up lo 25 per ceni, with _ 

the advance design of AiRcscarch electro- -Additional ad’ 

mechanicalLimiiSwitchlt 


if AiKcc 

Limit Swilchics, Actuators; the; 


opment of superior 


Limit switches are eliminated by two 
methods: 1) use of continuous stall high high lemperal 


reflects AiRe«earcli experience in 
producing more than a million rotary and 
linear units. Current production includes 


lor. LOCKHEED F-W4 
Viuoior. TE.MCO XKDT-l 
im AauttMr. REPUBLIC 


AFRO CF-IOS 

H Sorfrfer Trm. AFRO CF-IOS 
■ Dlu ShuMr Amcw. LOCKHEED 



fliResearch Manufacturing Divisions 


s. Packages and Components far: aircraft, w 


-E, ELECTRONIC, NUCLEAR A 


Ground Testing May Ease Spaee Problems 


By Richard Sweeney 

Los .Angeles— llimian factors ptnb- 
Icms of man in space are not all dis- 
coxeced by ciiglncets and scientists as 
they advance in space technology, some 
come from such mundane sources as 
letters from people interested in space 
tccimology. 

In relating this incident of bow a 
|)roblcm was brought to the attention 
(if medical investigators. Dt. Marvin 
W'hitlocl; of Convair told a session of 
tlic National Summer Meeting of the 
Institute of Aeronautical Scicna's liete 
that the problem raised by the letter 
writer was the relationship of the 
c.irth's clecttoinagnetic field to the 
functions of the liuman bodv. a cit- 
cumstance taken for granted vvfiich may 
rLt|uitc quite a bit of phvsiological and 
psychological adiustment on the part 

hfaiiv problems of humans in space 
icmain unsolved and new problems 
are constantly being discovered. Dr. 
W'hitlock said, adding that ground 
testing can materially aid in solving 
known problems and discovering new 

Space Voyage Problems 

Dr. A\'liitlock's paper dealt with data 
on man's metabolism and the prob- 
lems which may arise from it on long 
Icrm space voyages, such as growth 
of hair, fingernails, skin desquamation, 
differentials in intake and output of 
the liiiman system; and ground testing 
f(-r maimed space Sight. 

Sealed cabin requir^ to support man 
.ibove 70,000 ft. was tcniied by Dt. 
U'liitlock as a Life Support System 
(LSS) and th.it the onlv alternative is 
stored gas-controlled leakage svstem 
such as is used in todav’s airplanes. 
Onlv true sealed cabin, WTiitlock savs, 
is that at USAl'’s School of Aviatibn 
Medicine, and Convair's -Astronautics 
Disision wislies to proceed to a liglit- 
vvciglit, compact, fliglit worth;- article. 

Convair feels, lie indicated, the man 
and liis entire Life Support Svstem 
'liould pass througli tlie combined 
sltcssL-s of flight vvliilc on tlie ground, 
as part of flight vvortliiiiess evaluation, 
lie added that a proper omni-environ- 
inental test facility can simulate all 
but two features of space flight— 
weightlessness and ionizing radiation. 

Facilities would include the US.AF- 
owned centrifuge at Convair's -Astro- 
nautics plant, and a space chamber 
beside the centrifuge. These would 
simulate launch and re-entry and orbit 
or free space flight except for the 
weightlessness and ionizing radiation. 

Stresses encountered bv sealed cabin. 



ACCELERATION of lOOCs can be rcacbed on US.AF-owned ceutrifugc at Convair Astto- 
iiantics Div., San Diego. Calif. Equipment pod (foreground) can cany ton of materials. 
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New Blaw-Knox 85' Diameter Tracking Antenna 


This newest BIow-Kiiox85' Diameter Tracking Antenna 
will be part of a telemetering o|ieration connected with 
missile and satellite development. 

Its design is fully determinate. All structural members 
of the assembly are analyzed for stress and deflection 
before fabrication. Coupled with shop fabrication and 
fleld erection to rigidly accurate tolerances, it is capable 
of the highest gain, with a minimum of distortions 
or aberrations. 

The entire drive system embodies such critical design 
requirements us iiilinitely variable movement will) negli- 
gible creep or overrun for tracking. The slewing drives 
arc callable of tlie extremely rajiid acceleration and 
deceiei'ation necessary to focus on sujiersonic targets. 

Pioneering like this is tlie latest step in a long series 
of Blaw-Knox devclojiments. Sucii milestones as tlie 

£0 


Guyed Vertical Radiator design in AM radio, the first 
radar antenna used to bounce signals off the moon, and 
the Tro|)osphoric Scatter Antenna for over-the-liorizon 
television have marked Blaw-Knox as a world leader in 
advanced design, fabrication and erection techniques. 

Blaw-Knox welcomes tlie opportunity to translate 
your most advanced concepts into highly reliable 
oiicratiiig equipment. Contact the Antenna Group. 
Antennas — Rol.ating, Radio Telescopes, Radar, 
Tropospheric and Ionospheric Scatter. 


Pittsburgh 38, Penasyhania 


iiiiiii and subsisteins would include, 
uiuing launcli and rc-entn— accclcni- 
tinn, oscillation, spinning oi timihling, 
vibration, noise. }icst and hipobaria; 
these would be simukitcd with cen- 
trifuge, cabin on flirec free axes gimbals, 
ii vibrator under the scat, tape record- 
ing. heating elements in cabin wnll.s. 
and vacuum lines and pumps. 

Orbit of free space stresses except 
the weightlessness and ionizing tadia- 
ti(,n. would include heat, cold, rota- 
tion. hypubaria, darkness, confinement 
and low sensory inputs, infinite heat 
sink, solar radiation— which could be 
sinuilated hi an artificial ‘‘sun'' and air- 
conditioiicr— turntahle, lacuuin pump 
and lines, opaque, insulated and re- 
frigerated lilackcned wails. Some sepa- 
r.ite simulation of wciglitlessness inav 
he obtained by water submersion as has 
been done in tests alreadi . 

Kquipments requited to simulate flic 
cmironmciital conditions coidd 'be in- 
stalled in and around the small sealed 
clumilicr, at particular locations on the 
wall of the ceiitrihige where they 
would accuratch- reproduce the de- 
sired effects sucti as “sun." Locating 
ihc “space chamber" nearbv would 
permit swift transition of the scaled 
cabin to the space chamber without 
interruption of testing except to con- 
nect and disconnect plugs and lines, 
leasing subject still in .scaled cabin. 

As principles for and utility of 
ground testing. Dr. Whitlock said 
.\stronautics has evohed the following: 

• Precedes and augments flight testing, 
ssith safetv and cconomv. 

• Includes combined ensiroiiiiieiital 

• Tests the integrated svstem. 

• Long Icmi utility of facilities is en- 
hanced by modulation of equipments 
and use in selection and training of 

I'is'C principles es'olsed for flight 
testing. Dr. ^vhitlock declared ate; 

• liistnimcnted and animal flights pre- 
cede man. 

• Mail b essentially out of the conttiil 
loop in first flights. 

• Thorough prior ground testing. 

• Augmentation by fliglit testing. 

• Probing the unknown in increments. 

Sperrv Manufaclures 
Jupiler Guidance 

Inertial guiclmce for Arim's Jupiter 
intermcduite range IralUstic missile is 
lx.'ing produced by Sperry Gyroscope as 
well as by its sister Sperrv Rand Divi- 
sion. I'ord Instriimcnt. Sperrv Gyro, 
which is producing about one-third of 
the units, reports that after fii’c months 
under contract it is "aliead of sched- 
ule," lias (ielivered S0% of its initial 
commitment, has ranaining 20% in 
test. 
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Boeing Proposes Bomarc Missile to NATC as Area Defense Weapon System 


By Da\id A. Aiidcrton 

Geneva— Boeing Airplane Co. is mak- 
ing a strong bid to sdl its Bomarc 
arc-.i-dcfense weapon sv-stom to liuto- 
|3t-jn countries within the NATO 

Military teams {torn France. Cer- 
iiidU)' and Sweden liast already been 
brieted completely on the missile at 
Boeing's pilotless aircraft division in 
Seattle. Unelassihcd presentations of 
system capabilities are being made at 
siitions levels of the N'ATO structure. 

Companv is specifieallv selling its 
improved Bomarc IM-99B or Super 
Bomarc. designed to strike taKcts at 
le-dst 400 mi. from its base. Current 
production Bomarcs were designed fora 
200-nii. operational radius. 

Boeing’s 1 5 Super Bomarc batteries 
located behind the cursing N.ATO 
perimeter could |)ro\ide area defense 
for the entire sweep of countries from 
Norwai' to Itab' and from West Gei- 
niam- to Portugal. Such a system would 
be tied in to an carh warning net now 
being built and use the W'cstinghousc 
.AN/CPA-4? weapons control. Bomarcs 
uitcting scrsicc with US.Al'"s -Air De- 
fense Command will be linked into 


the S.ACK gtciund eniircmnient svstem. 

Coiiipain concentrates on selling 
Bomarc as the most defense for the 
least inonei. Boeing points out that 
it docs not cliniiiiate the need for point 
defense missile systems such as the 
Nike .\jas imits now being built in 
German)', Belgium and the Nether- 
lands. Blit Boeing em|)hasizes that in- 
diridual Bomarc round.s cost a fraction 
of the money needed for a Centurv- 
series fighter, that site and personnel 
requirements arc at a minimum. 
Bomarc's Advantages 

1‘biit inai’or advantages are claimed 
for the supersonic ramjet-powered 
Bomarc: 

• .Maximum firepower, which means 
that anv number of rounds up to an 
entire squadron of 24 Bomarcs can bo 
launched against mass attack. Firings 
can be sequenced or in salvo, singly 
or in groups. .As an extreme case, all 
IS batteries could salvo their entire 
complement and get 360 missiles in the 

• High traffic capacity, which Boeing 
says is unique among current defensive 
missiles, W'estingliouse weapon control 
svsieiii is planned to handle multiple 


intercepts siimiltancoiisly. Ground com- 
puters can work parallel intercept prob- 
lems. feed data to a number of airborne 
missiles either by frequency-division or 
time-division data link. 

• Lethality, which is provided by the 
nuclear capability of the missile. Bo- 

high explosive or nuclear vv-arlieud.s de- 
pending on expected threat. 

• Flexibility, which p^ovidc^ oiKta- 
tional ca])iibility including single iso- 
lated intercepts of enemy intruders or 
reconnaissance flights, multiple and 
sqxirate intercepts against either dis- 
persed raid or raids from several head- 
ings. and multiple kills rc.sulting from 
single nuclear detonation in the middle 
of a massed enemv raid. 

Basic concept of Boiiiatc led to tlie 
selection of its unusual lavout with a 
composite powcrplant of rocket booster 
and ramjet siistaincrs. Original require- 
ments were for a long-range intercep- 
tion missile, vvliidi dictated two things: 
economical siipersmiic cruise and ability 
to maneuver at supersonic speeds witli- 
oiit an appreciable velocity cnetgv loss. 
Ramjet povvcrplants could provide the 
cruise performance needed and at the 
same time, supply continuous thrust 


over the entire flight path required to 
make the missile highly iiianeinetable 
on a combination of lift and thrust. 

So Bomarc evolved as a miniature 
airplane, launched bv a rocket engine 
and powered in cruise flight by a |)aii 
of ramjets. Like an airplane, it lianks 
in turning flight, instead of skidding 
as do most maneuvering supersonic 
missiles. 

Currently there are two different 
Bomarcs under :ictivc development: 

• Bomarc 1M-99A. flic first production 
missile, with an uperational radius of 
200 mi. Tile launcher is an Aerojet- 
Gcnetai liquid propellant rocket and 
the su.staincr is a pair of Marquardt 
R|4s-M-'\-3 ramjets. Design speed is 
about Mach 2.5 at a cruise altitude 
about 60.000 ft- 

• Super Bomarc IM-99B is an advanced 
version with an operational radius of 
better than 400 mi. t-auncher is a 
Thiokol solid-propellant rocket and the 
susbainer is a pair of improved Mar- 
quardt R(43-MA-7 ramjets similar to 
those of IM-99A. Design speed has 
been estimated at close to Mach 4 at 
altitudes around 100.000 ft. 

Both missiles would be almost iden- 
tical in c.xternal appearance and their 


ground env ironment and support equip- 
ment would lie almost completely com- 
mon to both- Super Bomarcs could 
therefore be delivered to Bomarc bises 
and with a minimum effort effective 
coverage of a base would be quadrupled 


Research Program 

Boeing also has a major missile re- 
search program under way in an anti- 
missile application, but this is not to be 
confused with a stretched Bomarc or 
as an extension of Bomarc techniques- 
Complcxitv of the problem and tech- 
nological advances in the next few years 
will dictate a coniplctelv different ap- 
proach. 

Boeing has a solid argument behind 
its sales pitch: selection of Bomarc as 
the atca-dcfcnsc missile for the North 
American continent. I'ourtecn Bomarc 
bases have been officially announced by 
USAl'. with constniction Ix'ginning on 
four located on the East Coast between 
Maine and New /erscy. .About S16S 
million has been approved for base con- 
struction. 

.As prime coiilractot for the entire 
missile svstem, including specialized 
ground env ironment and support tx|iiip- 


uiciit. Boeing is responsible for over-all 
design of Bomarc defensive scheme- 
Tlic company holds auiiounced con- 
tracts for sevcr.il hundred million dol- 
lars for production rounds and asso- 
ciated ground support equipment. 

USAh' has activated the first Bomarc 
squadron cadre in 4751st Ait Defense 
Missile Wing. 73rd Air Division, Tyn- 
dall AFB, Ma. Officers from the wing 
arc now completing a maintcnanei- en- 
gineering course at Boeing, will shortly 
transfer to firing site at .Air Force Mis- 
sile Test Center, Cape Canaveral. Next 
assignment w ill t-akc tlicm to an q^cr.i- 

Siinta Rosa Island in the Sulf near 
Kglin Al'B, ]''la. Final assignment will 
be at a completed Bomarc site at one of 
the bases now under construction. 

The Key structures on a Bomarc site 
arc missile she-ltcrs, one for each of 24 
founds, and reinforced concrete build- 
ings split on a vertical plane through 
building centerline. These shelters re- 
ceive the missile after its final off-site 
assemblv and readying and from the-n 
on store the bird in a state of readiness. 

Each tjase is linked through com- 
munications network to weapon control 
center. There nuiltiplc display panels 
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give controllers in tlie center r isiul in- 
ilieatioii of tlie status of c\-cr\’ indi\ idual 
niissilc in the area under control. Scries 
of ted, \ellow and green lights in groups 
of 24. cad) group represeirting a coin- 
|)letc missile flight of 24 rmincfs. shows 
instant status and enables hatterv com- 
mander to select and lire rounds reads 
to go. 


Inside shelter, each Bomatc rests in 
horir.cmfal po.sitiim on its launcher. 
W'hcn alert is sounded to actisate bat- 
tery. shelter opens in response to sc- 
ijueiKvd signals, splitting on \crtic-.il 
plane. I'orin abose shelter resembles a 
letter \'. 

Ready to fire, Bomatc is elesatcd to 
verticle attitude. W'hcn firing switch is 


pushed bv batters' eoiiiinander. rocket 
engine is ignited, flares from ramjet 
ignition arc lit. erector arm falls awas 
and Bomatc is free to tise. 

Kntirc procedure is completed in less 
than tsvo minutes .after alert signal. 
". . . ^^^aile the pilots arc still being 
dtisen to their interceptors.” as a Boe- 
ing representative said. 

Bimiarc blasts off lamichcT in sertical 
position svith liquid-propellant booster 
at full thrust and ramjet engines spess- 
ing smoke from the ignition flares. 
\\'ithin a few seconds after takeoff, the 
r.inijets ignite and for the second phase 
of boost add their increasing thrust to 
constant thrust of rocket. 

Missile flight path initiallv is straight 
up, and then Boniarc goes into quarter- 
loop, coming out of the imerted posi- 
tion after a half-roll, headed for the 
general direction of target. Prcsuniabh 
this odd flight p.ith prevents fuel stanii- 
tion of engines since fuel jaumps would 
be working against high G loading in 
pushoscr trajectory. 

Design speed conditions for ramjets 
are Mach 2.5 and 60,000 ft. Points 
are probablv held closely bv missile fuel 
sastem because of relative sensitisity of 
ramjet engine to its design enselopc. 

l''rom this altitude, Bomarc can at- 
tack conscntional aircraft about its own 
level, dive to pick up low-level intruder, 
or use kinetic energy in /ooni climb 
that will earn- it well above 100.000 ft. 
to meet a detectable future threat such 
as extremely high-altitude air-breathing 
missile. Super Bomarc, with speeds on 
the order of Mach 4, would have more 
tlian two and oiic-lialf times the kinetic 
energv of Bomarc. and would already 
be at altitude .approximating 100.000 ft. 
Zoom climb pcrtimnimcc would take it 
well hevnnd atmosphere. 

I'lie operational radius of Bomarc of 
about 200 nii. is sufficieiat to hit eneinv 
bombers using air-to-surface missiles be- 
fore they get to rclc-.ise point. Super 
Bomarcs are expected to more than dou- 
ble this operational range, so that they 
e.in strike targets about 400 mi, distaiat. 
Corresponding cnenay range eapibilitv 
could be that of a composite bomlKT 
with missile. 

Bomatc intcihgence starts with 
ground radar environment, and goes 
through .^N'GPA-ls weapons control 
svstein which uses computers to tell 
missile where to head duriirg initial 
fliglil phase. Continuous computation 
of predicted target path and Bomatc 
trajcctorv feeds aelditional data to mis- 
sile in middle of trajcctoty. 

W'hcn Bonrarc is w ithin active seek- 
ing range, its own internal guidance 
svstem cuts iia, scatclies and locks cm 
target. Prom then on, missile is com- 
])letcly untcspoiasivo to signals from 
ground and homes into target. 

.\ccuracv of guidance is one of secret-. 


Principal Nike Zeus Conlraclors 

Major contractors in the .Xmiy's Nike Zeus anti-hallistic missile program include 
the following: 

PRlMI'i CC)N*'l'R.\C‘l'OR; W'estern Klectric Co. Bell 'I'elcphonc Laboratories is 
responsible for program development, 

.■klRFR.-VMK &■ RP:L.\TP:D KOUIPMKNT: 

• l^ouglas .Aircraft Co., Santa .Monica: Development of luissile and associated 
equipment, 

• Battcllc Memorial Institute. Columbus, Ohio: High teiiilietatiire materials devel- 
opruciit— metal diffusion. 

• .\erophvsics Development Corp., Santa Barbara, Calif.: Hvpersonic test vehicle. 

• California Institute of Tcehiiology, Piisadeiia: Wind tunnel tests. 

• Cornell .Aeronautical Laboratorv. Buffalo: AA'ind tunnel tests. 

o National Kescureh Corp., Cambridge, Mass.: High tempcTaturc alloy research for 
stnictnre. 

• N'.AC.A. Langley P'leld. \'a,: I'oiit-iiich Aerodcr tests. 

• Ohio State University Research [•'oimdatioii, Columbus, Ohio: \A iiid tmmel 
tests. 

• Special piffects Mfg. Co,, Sail l-'ermmdo, Calif.: pAplosive sepanifion devices. 

• Stanford Research Inslitiile, Memlo Park, Calif.: High tein|icrature resin develop- 

• University of Catifoinia at Los Angeles: High tem|ierature problems in boundary 
PROPULSION: 

• Grand Central Rocket Cu„ Mentone. Calif.: Sustaincr and vx-etoriiig motor 
development. 

• Gladden Products. Glendale, Calif.: Kxpeiimenfal nozzle fabrie.ition. 

• Ihiokol Chemical Co., Ilimtvville, .Ala.: Booster motor devclo|!mciit. 
AA'IOMCS-GUIDANCIi: 

• Western Elecfiic, Winston-Salem & Burlington, N. C.: Constructioii of ground 
guidance equipment. 

• Radio Corp, of .America. Moorestown, N. J.: .Acquisition radar transmitter 
development. 

• Sperry Gyroscope Co., Great Neck. N. Y.; Target track transmitter development. 

• Grxrdvcar Aircraft Cot]).. .Akron. Ohio; .Acquisition transmilter-rccciveT antennas. 

• Rvau .Acionantieal Co,, San Diego: Missile.boiiie seeker. 

• Lur, Inc.. Grand Kupids, Mich.: Stable |ilatform. 

• Wheeler Liboratories, Inc-. Great Neck. N. Y.: .Antenna arid feedhom design. 

• Mietow-ave Development Labs, AA’ellc-slcy , Mass.: Developiiient of high power 
tofan' joints. 

• .Allis-Chaliueis .Mfg. Co., Milwaukee: '1‘ucget track antenna drives. 

• Continental Can Co.. Inc.. Chicago: Target track antenna mount. 

• Narmco Mfg. Co., LaMe.va, Calif.: Target track antenna, 

• McMillan Iiidiutrial Corp., I|>swick. .Mass,: Molded Insulatinii Products. Phib- 
deiphia; Robinson Industries. Muskegon. Mich.; Perry Plastics Iiie.. Eric Pa.; 
Plastic Film Products. Inc., .Akron; Koppecs Co.. Monaco, Pa.: Development of 
foam support for artificial dielectric. 

• Arnrstcong Cork Co., Lancaster, Pa.; Development of artificial dielectric. 

• Dow Chemical Co.. Midland. Mich,: Acquisition receiver antenna dielectric. 

• Microwave Radiation Co., Gardena, Calif.: Telemetry aiiteima. 

• Era Plngincecing. Inc- Santa Moniej, Calif-: Development nf material erosion 
indicator. 

• P'irestonc I'irc & Rubber Co., Los .Angeles: Instrument ciiviroumental tests. 

• Coots Forcelaiu Co.. Golden, Colo.: Seeker radome development, 

• Passoii Industries. Inc.. Painesville. Ohin; .Aneo Label & 'Tape Co.. Inc.. Frct'ixjrt. 
N. Y.: Kx^rcrimental printed dipolcs- 

• .Ambassador Plastics, Inc., Chicago: .Artificial dielectric production cqnipniciit. 
GROUND F.ACILUTES ARClIIT ECTr 

• Burns & Roc, Inc., New York City, 
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of Bomarc weapon sy stem. But the Ait 
Force has said that one Bomatc round 
intercepted a target drone in n head-on 
vollisioii, a:i angle where there is gener- 
ally the least reflected radar eneroy. 

Most of the layout of Bomarc is per- 
fectly obvious from pictures. Wingspan 
of chopped delta planform is IS ft. 2 
in. Ovcr-.ill length is 47 ft- 4 in. meas- 
ured between fuselage base not in- 
cluding thru.vt chamber protrusion and 
theoretical nose tip just ahead of actual 
blunted surface. Alaximnm height is 
10 ft. 5 in. and width of horizontal tail 
surfaces is 10 ft. 6 in- 

Afain bodv shell of Bomatc is about 
vv in, dia. and an external spine an top 
of fuselage carries plumbing and wiring 
outside the circular outlines of the fuel 
tanks. Forward ogival nose section is 
glas.s fiber housing for missile's active 
homing system. 

Aerodynamic Loyout 

Aerodynamic configuration of Bo- 
inarc is sophisticated resulting from ex- 
tensive studies of complex shock pat- 
terns around missile and inlets to ram- 
jet engines. Manual effect of engine 
and airframe shock svstems must have 
proven a tough nut for Boeing project 
;ierotlicrmodvnamicists to crack but a 
glimpse at the carlie.st form of Bomarc 
shows they were aware of the problem 
from the start and designed the lavout 
right the first time. 

Somebodv once aisuallv suggested, 
at an evaluation of the Bomarc missile, 
that its two ramjet engines might usc- 
tullv be replaced bv one. solving dupli- 
c.ition |)rot>!enis of lines, fittings and 
fabrication. Quick estimate of the trou- 
ble insolsed in rc-working actodvnaniics 
of the configuration alone reached tens 
of million.s of dollars and killed the 
suggested revision quicklv. 

Bomarc uses w ingtip aileron.v for toll 
control and banking turns. Surfaces arc 
])ivotcd on a spjinwisc line rather than 
on usual chordwise location. Klcvators 
and rudder ate similar, providing Bo- 
matc with all-movable control surfaces 
of high effectiveness at supersonic 
speeds. Layout of controls was perfected 
on Project G.AP.A, Boeing’s first missile 
ptogtam. Outboard trailing edges of 
control surfacc.s arc blunt. Gross weight 
of Bomarc is about 15,000 lb. 

Bomarc has built-in launching rocket 
|)his two sustaining ramjet engines for 
major portion of missile’s flight. 

In current production of IM-99.A 
rounds, booster is liquid-propiellant 
rocket unit nuide by .Aerojet-General 
Corp. Thrust ch:imhcr of booster is 
gimbal-mountcd tor flight-path control 
during boost phase, FTicl i.v mixture of 
JP-4 and UDMt) (unsymmetrical di- 
methyl hydrazine): oxidizer is RF’N'A 
(red fuming nitric acid). Burning time 
for boost phase is on order of 45 see. 

Sustaincr powerplants for IM-99.A are 


paired Marquardt R!4’-M-'-5 ramjets. 
28 in. dia. and weighing just under 
500 lb. complete (AW Apr, 50. 1956, 
p. 48). Design speed i.s Mach 2-5. where 
engine produces equivalent of 50,000 
hp. Corresponding sea-level static thrust 
would be about 10,000 lb. 

Ramjet has a 50-dcg. central spike to 
force a single inclined shock focused 
on a sharp-edged cowling- F uel for tliese 
units is 'H-octjne gasoline. These en- 
gitics powered experimental Bomarc 
rounds as well as current production 
iiui, and were also flown on tire Lock- 
heed X-7 test vehicle. 

One unusual feature of ramjet power- 
plants is that they are lit off in remark- 
ablv low subsonic speed and altitude 
during boost phase of flight, Tiirust 
build-up follows rapidly as the bow 
shock is formed and nears the coviT lip, 
finallv to inmingc on it to maintain 
niaximum diffuser efficiency, and there- 
fore inaxiinuni thrust. 

For the Super Bomarc with its in- 
creased range and performance, liquid- 
propellant rocket booster will be rc- 
iihiced by solid-fuel unit manufactured 
by Tliiokol Chemical Corp. The ram- 
jet engines for advanced missile will be 
basically improved Marquardt units des- 
ignated RJ45-MA-7. Recent flights 
with this engine on Lockheed X-7 test 
vehicle have produced data points at 
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selected for 
JT4 engines 
on America’s 
first jet 
airliner 


BLEED PISTON ACTUATOR 


COMPRESSOR BLEED GOVERNOR 




Powered by four JT4 Pratt & Whit- 
ney Aircraft engines, the Boeing 707- 
320 will carry 1 3 i first class passen- 
gers from New York non-stop to the 
Continent in just over six hours! 
Each of these new engines, commer- 
cial counterparts to the J-75 which 
drives many of America's latest jet 
fighters, delivers up to 15,000 
pounds of thrust. Ability to pack so 
much added power into a relatively 
small space is the result of designing 
engine components which will oper- 
ate at higher efficiency, require less 
area and reduce over-all weight. 
Holley Carburetor Company, work- 


For military applications, the Holley 
main fuel control (richO is a companion 
unit to the governor and actuator. 


ing closely with Pratt & Whitney 
Aircraft engineers, carried out this 
exacting assignment on such vital 
engine components as: the compres- 
sor bleed governor, and the bleed 


governor actuator, For single and 
multi-engine military aircraft, the 
Holley main fuel control is a com- 
panion unit to the Holley governor 
and actuator. 




Mach 3.95 at altitudes above 100,000 
ft, Tliis kind of performance indicates 
the substitution of a continuous com- 
pression diffuser inlet for the single in- 
clined shock tvpe used on RJ-13-M.\-5 
engines. Marquardt is working on r.iin 
jet engines svifh such an iniet. 

Tlicte is also the possibility that 
Super Boniarc uiil have "/ip" fuels foi 
its ramjet engines. 

Along with development and produc 
tion of the Bomatc. Boeing lias inten- 
sive parallel work in fliglit testing .mcl 
training. 

Might tests of IM-99A Bomarc 
should be completed bv now at the .^it 
f'crcc Missile Test Center, ^'HtlItc 
firings of production rounds now being 
deliiered will be the responsibilitv or 
a US.AF operational training unit to be 
stationed at Santa Rosa l.sTand. Since 
.Scptciiiber. 1952. when the first Bomarc 
prototype \chiclc lifted off its stand to 
mark the beginning of flight tests, Boe- 
ing has launched 39 armplete missiles. 
I ast rounds in program were complete 
with all 0|>CTationa1 equipment. Next 
pliase of Bomarc work at Cape Can- 
aieral will be firings of Super Bomatc 
INf-99B. Program is expected to cover 
up to -fO rounds and to take sci'cral vears 

Cniiiiiicc sislem flight tests began 
on comerted Sfartin B-57 modified bv 
I'emcn .\irCTaft Corp. to take the first 
IT ft. of the Bomarc nose and fuselage. 
This long-nosed B-57 was used to run 
intercepts on a Lockheed T-33 manned 
target to check operation and acenraev 
of Bomarc's linming svstem. 

N'oiv being completed at Harbor 
Island near Seattle is the simulated Bo- 
matc ])asc to be used for factory train- 
ing of ,\ir Force missile technicians. 
Operating for last two veats as a train- 
ing school, Harbor Island «'<is rcinod- 
ek'd aiong tlie lines of a condensed 
Bomarc base, inciuding ncar-prototipe 
slicitcr. Only difference is that the Har- 
bor Island shelter has a tall steeple lo 
allow Bomatc to be raised to firing posi- 
tion witlioiit need to open roof and ex- 
pose students and insttuctors to W'asii- 
mgton wciitlicr. 

Bomarc History 

Boeing started work on anti-aircraft 
missiles with its G-\l’.A-grouiid to air 
pilotless aircraft— program at the end of 
the war. Project entered phase two jjro- 
grani in January. 19-16, with funding to 
cover building expetiiiicntal flight test 
\eliielc5 and construct ram)et engine. 
First firings followed immcdiatch' and 
before termination of program in 1949, 
Boeing lest crews had launched 112 
s chicles of all shapes and sizes, 

GAP.A was canceled on a bleak dav 
in 1949; the news n-as announced dur- 
ing a meeting in Seattle of the Bumble- 
bee Project launching panel. Decision 


arose out of tlic feud between Air l''orce 
and .Army over anti-aircraft inissile.s. 
G.AP.A was short-range weapon and un- 
der terms of agreement liamincTed out 
in 1949. .Army Ordnance got rcsijonsi- 
bility for such missiles. 

With G.Al’.A dead, Boeing qnickk 
proposed to Ait k'orcc an adsanced 
weapon with increased range and ccmi- 
pk'.x ground support system. US.AF in 
turn passed them aiong to the Univer- 
sity of Michigan nltcrc an air defense 
system calk'd W'i/aird was being studied 
at tile time. New project became a joint 
effort, with the name Bomarc taking its 
first two letters from Boeing and tlic 
last four from Michigan Aeronautical 
Rcscarcli Center. 

The first prototype Bomarc veliicle 
without its ramjet cugincs flew Sept. 10. 
1952. It rcsemblctl greativ the last 
sehicles in G.AP.A program. First ram- 
jet powered Bomarc flew successfullv 
Feb. 24, 1955. 

Tlic first production IM-99A round 


was delivered to US.AI-' last Dec. 50 
and subsequent production rounds arc 
following in rapid buildup. W'ork of 
Pilotless Aircraft Division is being re- 
located in missile production center in 
Scaltle and sliift will be completed bv 
January. Peak cmplovinent of S.OOO 
persons is cx|)ccted bv mid-1960 on 
Bomarc program. 

Dhersey Engineering 
Buys Huiitsx ille Plan! 

Oiversey Knginccring Co., P'ranklin 
Park, III., guided missile component 
niiinufacturer, has pntcliased the plant, 
equipment and assets of the W'arrior 
Tool &' Engineering Co.. Huntsville, 
Ala. Warrior will become the Hunts- 
ville Division of Diversev Engineering 
Co. Division will be expanded into the 
new Iliiiihville Industripi Site Area, 
and an additional 40,000 sq. ft. have 
been purchased for the expansion. 
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CLIFTON PRECISION can give you what you want 

PRECISION 
COMPUTING 
RESOLVERS 





ACCURACY 

Wilhouf ony compensollen or fcc/oncmg, i0% of a receni 
prodootion njn of our precfjroo cooipufj/ig rosolyort ihowtd 
funolionai orrors of under .03%. N/ne^y-Ove perceof of ff<e unha 
sf>owed under .06% error, 

Perpendrcu/ordy of axes is held fo one minu/o of error m 
90 degrees, or ±3' on rfre fuU circ/e. Due /o eefreme 
symma/ry of refer and slofor, nulls are excellenf. 
tow phose sfrpfrs ore on added feo^ure. 

VERSATILITY 

Wony types of Oiffon Precision computing resolrers are 
offered including; 

• Sjses 0, t1 ond T5 

• Sro/n/ess sfee( housing and bearings (corrosion resisfoni^ opOdne 

• 460^f High Temperature Units 

e The fo/iowing eompenso'ion ovoifabie in any or oii units: 

Resistire 

feedback Winding 
Thermistor 

• Units suitable for use vrith transistors 


onfigurafion avoiiobfe 

PRICE AND DELIVERY 

Rolory Componenls ore our business. Wo hove studied the 
efficient manufacture of synchros a 
— wiiii results that have enabled us n 

substantially in Ihe posl. We osir you , . 

paying for precision computing resolvers. 

Carly delivery hos been further insured by our new facility of 
Colarado Springs, Colorado, which approximately doubles our 
capacity to produce high accuracy rotary components. 

For many types of our resoirers we ore already tooled and 
can make surprisingly guick delivery. 

When you need ony rotary componenl—resolver, synchro 
or motor, guanti^ or short run, think of CPPC. 

Call or write Soles Deportment, Hilltop 9-1200 
(Suburbon PhilodeIpbioJ or our Depresentotives. 


CLIFTON PRECISION PRODUCTS CO., Inc. 



AVIONICS 



TEST SETUP for shidriiig amplifying properties of a non-lincai capacitor semiconductor diode is at left. Special diode and enclo- 
sure arc being inserted froiii bottom. I’liiiip fseqiiener of 12,000 me. enters from left nliile 6,000 me. signal frequency enters at tight, is 
amjtlilied and rcRectcd back through same waveguide. UIIF traveling wave aiii|illficr cniploving four special diodes is at tight. 


Diode Amplifier Has Low Noise Potential 


By James A. Fiisca 

Miitray I lill. N. J.— N'ew tsyse of \ari;i- 
blc icuctance amplifier wliich uses semi- 
conductor diodes as the active elements 
offers advantages of cstrcnicly low noise, 
simplicity, long life and low cost. Capa- 
ble of operating oset a broad range of 
ficqucncies .iiid providing rdatiwiv 
large bandwidths, dev ices appear to pro- 
vide significiiit iniproveincnt.s in appli- 
cations ranging from commercial tele- 
vision iceeivcis to mictovv-ave radars. 

Low noise charactetisties of the am- 
plifier e.ni ]>c gained at room tempera- 
tiire. No refrigeration or magnetic 
fields ate necessary. Device is under de- 
velopment at the Beil I'elephonc l,ah- 
(iratorics. 

As with other types of variable te- 
aetance amplifiers, applied voltage is 
derived from ,i Itigh frequenev pump 
signal. With this technique, the pump 
signal voltage is applied to a variable 
reactance diode (varactor diode) causing 
it to function as a tinic-varving capaci- 
tance and supplying the cnergv to pro- 
vlucc amplification. 

Low Noise Amplifiers 

Because tlic device operates an the 
principle of varying one parameter of 
a circuit, it falls in the category of "para- 
metric amplifiers" along with ferromag- 
netic amplifiers whicli depend irpon 


vatj ine indiictana;. A separate but con- 
fusinglv similar named category is "para- 
magnetic amplifiers,” one forn: of 

Comparison of amidifier characteris- 
tics obtained thus far in tire develop- 
ment phase with present devices for 
low noise amplifications indicate the po- 
tential u.scfulness of the Bel! techniquc- 
-\t 500 me- a d'6B special triodc will 
provide about 2' db- gain vvitii a band- 
width of 7 me. and a noise figure of T.5 
db. .\t this fteqitencv the semiconduc- 
tor amplifier provides 10 db. gain with 
a bandwidth of 100 me. and a noise 
figure of ?.5 db. 

-\t 5,000 me. the best traveling wave 
tubes will provide about 20 db. gain 
witli ii bandwidth of 500 me. and a 
noise figure of -t.O db. while the senii- 
condnetor amplifier will provide 12 db. 
gain svith a bandwidth of S me. and a 
noise figure of 5.5 db, for single side- 
band amplification, 2.5 clh. for double 
sideband. 

.-V related type of isarametric ampli- 
fier has been announced by Radio Cotp. 
of America (.-WV’ July 14, p. 85) which 
employs a germanium diode and a pump 
signal but differs in that the pump sig- 
nal is at a lower frequency than tlie 
signal to be amplified; Bell device uses 
a higher frequency pump signal- 

.•\iiipiifier consists of tlic silicon diode 
moHiitcd ill a vvaseguide or coaxial cav- 


itv and is a source for the pump signal. 
InCOiiiiilg signal is inserted into the 
cavitv and removed through a circulator 
which isolates input from output- In 
the cavitv the signal is amplified 
through mixing with the pump signal as 
lioth signals arc impressed on the non- 
linear capacitive reactance of the diode. 
Copacity Effect 

.-\lthougli the variable capacity effect 
is present in commercial semiconductor 
diodes. Bell scientists have developed a 
,'-|>ecial diffused silicon diode to maxi- 
mize the effect. Because scries resistance 
is a potential source of noise, these di- 
odes minimize resistance througli a 
graded diffusion technique. Active di- 
ameter is onlv about 0.002 in. 

When the two signals arc impressed 
on the diode, a wide spectrum of modu- 
lation products is produced, 'lire two 
lowest sidebands appear at the sum and 
difference frequencies of the signals and 
ciilv these sidebands are of significance. 

The amount of gain obtainable is lim- 
ilcd onlv bv tlie properties of the cir- 
cuit and obeys a constant gain-band- 
widtli product relation. Gain in this 
tvpc of device can be consideicd as a 
negative resistance effect. 

A single diode can be used to provide 
amplification at am- desired frequence 
from the high inictnw.ivc region to d.c. 
Noise performance of this type of ampli- 
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in antisubmarine warfare, it has to be 



II takes a lol ot faith in your radar, sonar and/or magnetic 
detection equipment to leave an area with a “clean’’ stamp 
. . . even more faith than it takes to believe the blip that shouts 
“sub below." Such confidence-building equipments are not 
developed overnight ...indeed, the technology spawning this 
gear at Texas Instruments dates back nearly thirty years to 
similar techniques in pinpointing subsurface mineral wealth. 
Since its entry into this complex field. TI has supplied literally 
thousands of detectors to the free world’s navies . . . operational 
means of locating, tracking, and triggering counter-attacks 
against the subs that swim the sea. 

For detailed information on operational as well as advanced 
ASW gear now under development, properly cleared military 
or industrial personnel write or wire for appointments to: 
SERVICE ENGINEERING... 

TEXASsSWIN STRUM ENTS 


apparatus division 

systems mansgerrent — reconnaissance, airways 
control, anti-submarine warfare, anti-missile, 
countermeasures, airborne early warning, navi- 
gation, attack control, missile systems, engine 

equipments — radar, infrared, sonar, magnetic 
detection, computers, timers, telemetering, 
intercom, microwave, optics, detector cells, 
engine instruments, transformers, time stand- 
ards, and other precision devices. 

i researcti/deslgn.'deveiepment/manufacture i 


INCORPORATED 




PROCESS OF AMPLIFICATION thiuugii iotcraction of signal and pumping ftcquencies can be demonsttated bv mechanical analogs at 
left. If a slowly oscillating signal is applied and capacitor plate.s pnllcd ajiait at masimnin cliatgc and moved togetlier at mininnmi charge, 
mechanical pumping action will cause amplification of the signal. Drauing .at right compares cniient-vtiltage relationship of conventional 


ficr improves as the freqiicnes’ decreases 
into the Ullh' region. 

In a typical amplifier of this type, the 
semiconductor diode is insetted at the 
junction of h\o wareguides. A pump 
signal of 12,000 me. is impressed 
upon the diode througli one w.iveguidc 
uliilc the 6,000 me. .signal is inserted 
througli the other waicguidc. 

More Signal Power 

Amplification is obtained bv return- 
mg more signal power into the input 
ivavcguide titan was inserted. 

A circulator is used to prmidc iso- 
lation lictwceii tlic incoming and out- 


going waves, and to prevent tlietmal 
noise in tlic load from being amplified. 

Gain of the amplifier depends on the 
pumping power lev el as well as on tlie 
circuit adjustment. Requirement for 
the pumping source is that it produces 
.1 suitable voltage swing across the non- 
linear capacitance of the diode. 'Ilierc- 
fore, a diode vvitli a high static capaci- 
tance will require mote pump power 
tlian one with a low value, and a citaiit 
with a higlt Q for the pump will be 
more efficient tliaii a low Q circuit. 

A traveling w-.ive amplifier configura- 
tion, employing arrays of several diodes, 
lias produced bandvvidths as wide as 


2>% of the inidband frequency in the 
UIII'' region. By using four stages witli 
the special diodes in such an arrav, Bell 
scientists have obtained a bandwidth of 
100 me. at a 400 me. signal frequency, 
with a pump frequency of 900 me. and 
a pump )iower of 10 mvv. Aiiiplificr liad 
a gain of 10 db. and a noise figure of 
3.5 db. 

Pumping Action 

Process of amplification through the 
iiitcniction of a pumping signal can be 
compared with the foUovving phvsital 
analogy. If a slowly oscillating signal 
were applied to a simple resonant cir- 
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NAVTAC: "Pipeline” to a happy landing 


The uniqueness of the new NAVTAC en route navigation 
and instrument landing system by Slromberg-Carlson is in 
its combinalion of functional modules. 

The NAVTAC equipment is an assembly designed to pro- 
vide high-performance aircraft with the TACAN naviga- 
tional aid. plus marker beacon receiver, glide slope and 
runway localizer for instrument landing situations. 

The entire system is packaged in a compact unit only 5" 
high. V)W wide, 22" deep, and weighing only 47.5 lbs. In- 
dividual modules can be sc|)arated up to distances of several 

The equipment is designed to meet the rigorous environ- 


ment of the high-jjerformanee aircraft of today and tomor- 
row. Its operating ambient temperature rer.go is —60 to 
+ 125 degrees C. at altitudes up to 70.000 feet. Widespread 
use of semiconductors in the ILS receivers and TACAN cir- 
cuitry means high reliability, small size and low power con- 
sumplion. 

Included in the design is the capability of performing 
complete preflight confidence tests witli the use of a small 
auxiliary test set. 

Complete technical details on the NAVTAC system are 
available on request. 

There is nothing finer than a Slromaerg-Carlson'b 


STROM BE RC-CARLSON 

1461 N. GOODMAN STREET • ROCHESTER 3, N. Y. 


GO 

w 


72 



Hot Circuit Breaker 


.Aiicraft dicuit bleaker designed to operate 
for 1,000 hr. at tenipcrahircs of 600F, is 
rated 225 amps, at 480 v.. three-phase, 400 
cps. Irstecmpbng capaeiK is 4.000 antps., 
closing time is 0.05 sec. or less, trip time 
is 0.01 sec. or less. Weslinghouse lilectric. 
.Vircraft Equipment Dept., Lima, Ohio, 

cuit, alternating positive and negative 
charges would build up on the pla tes of 
the capacitor. 

If a incchanical pumping action could 
Ire applied to tlie plates of the capacitor 
in phase with the applied signal-that is, 
if the plates of the capacitor could be 
pulled apart quieklv at the instant of 
maximum charge and puslied close to- 
gether quickly at the instant of zero 
diarge-thc mechanical work of pump- 
ing would cause tlic applied signal to 
be amplified. 

Output Power 

111 the semiconductor nmplifier. out- 
put power is divided between the am- 
|)lificd signal and tlic modulation piod- 

-Most important of these products 
is the difference ftcquency between the 
pump and signal frequencies. Bee-anse 
of the power output in this sideband, 
difference frtqucncv must he selected to 
lie outside of the barrdwidth of interest. 

Because this difference frequena’ 
consumes power without contributing 
to the operation of the amplifier, it is 
fetmed the "idler” frequency- Because 
of the geiieiation of this and other 
image frequencies during the process 
of amplification, noise pctfomiance of 
the amplifier should be better for use 
with a double .sideband centered ex- 
actly at one-half the pump signal fro- 
i|uencs', with coherent signal and idler 
frequencies, than svitli a signal having 
llic same total power but with no syin- 
inotrv about the one-half pump fre- 
quency point. 

On an experimental basis, amplifier 
noise figures as low as Idb. have been 
obtained with tliis special kind of double 
sideband operation, corresponding to a 
6 dll. noi.se figure for normal operation, 
llowes'ct. bccjHsc of the noise inserted 
at the idler frtqucncv. when the equiv- 
alent fcmpeiatuTC of the input load is 
decreased, even with ordinary 0|)eralion 
the added noise becomes less than that 


of an ordinary amplifier bas ing a 6 db. 
noise figurc- 

Bccause of the nature of the amplifi- 
cation process, noise appears in the sig- 
nal ftequeuev band at the output due to: 

• Input noise. Noise input at the sig- 
nal frequency is amplified with llie 
signal . 

• Idler noise. Input noise at the idler 
ftequeuev can be converted to the sig- 
nal frequency in the amplification 
process. 

• Diode noise, Noise originating in 
the diode at the signal frequency will 
be amplified with the signal. 

• Sum frequency noise. Noise gen- 
erated in the diode at the sum frequency 


of the signal and pump frequencies will 
be com erted to the difterence frequency 
in the amplification process. 

Most important source of noise in 
the diode is that originating as thermal 
noise in the series resistance. 

Bell scientists sav tliat there is little 
doubt that better circuits will be de- 
\elopcd which will make use of iin- 
])roved diodes to product amplification 
with noise figures significantly lower 
than those obtained to date. 

,\ second area rcceising intonsisc in- 
sestigation is solid state circuitry to 
replace conventional miaowavc pump- 
ing frequency generators to achicse an 
all solid state amplifier. 


COMPLETE LINE OF REFUELING 
EQUIPMENT FOR . . . 



BUCKEYE IRON A BRASS WORKS 
BEFT. A.W., BOX 8B3, DATTOH t, OHIO 

Please send complete in/omiation on Bucitepe auiation re/uelinj equipment to; 
Wame 

Title- - 


AVIATION WEEK, 


4, 1958 



More torque 
per inch 
More torque 
per ounce 


Here's why Forinsprag is your answer: 
To design tomorrow's aircraft, missiles 
and rockets, engineers must first face 
and solve this one demanding dilemma 
at least: how to Imild more and more 
performance into less and less space? 
Here’s how Formsprag's patented 
clutch design— which transmits more 
torque jict cubic inch of displacement 
than any other clutcli now available— 
has helped other manufacturers re- 
solve tills size vs, space problem . . . 

A leading missile manufacturer em- 
ploys two Forinsprag Clutches in an 
auIo-]iiloC to provide two unidirec- 
tional output speeds from a single- 
speed, reversing power source. 

An hydraulic actuator manufacturer 
has designed two Formsprag clutches 
into a stabilizer actuator to provide an 
irreversibility feature in order to pro- 
duce precise control settings. 

Perhaps a Formsprag clutch offers the 

l>robIems. If so, you'll be interested in 
talking to a Formsprag engineering 
coiuultanl. 

SEND FOR LITERATURE — ask for 

now paper entitled ''Dc- j 

sign Considerations for I ^ 

High Speed Over-Rtm- 
iiing Clutclicsl’ 


Over-Xunaing, Indexing and Baclslopping CliiKhes for aircraft, aiilomolive and various industrial applications. 

COD-IFLA.XT'Sr 

Woild's largest excluave 
maniifactiirer ol over-runnin| clutches 
Distributsrs in principal cities 


33593 Hooven ROAtl, WARDEK (DETROIT}, MICHIOAN. PHONE: SLOCUM 7-8300 
IN CANADA: RENOLD CHAINS CANADA LIMITED 38- 

IN UNITED KINGDOM: RENOID CHAINS LIMITED 



USAF Avionics to Use Standard Modules 


By Pliilip J. Klass 

\^'asllington— Avionic design criteria 
for Ait Force communication, navig-.i- 
tion and identification equipment for 
use in manned \eiiides in the 1958- 
1965 period have been issued by 
\\'rigbt Air Derelopincnt Center’s 
ConiTTiuiiic.ilion .ind Navigation I.ab- 

New- exliibit \\'CLN-58-lS adopts 
.'mall modular building-block concept 
and dimensions desclopcd bv N'aw 
Biitcau of Aeronautics in its MIL-E- 
19600 (Act), riiis exhibit replaces re- 
cently issued MIL-U-25900 (USAF) 
uliich wis withdrawn when .^i^ Re- 
•scarcl: & Des’clopment Command 

Headquarters decided tliat furtlicr co- 
ordination witli other ARDC centers 
and laboratories was needed before de- 
sign criteria could be issued as an Air 
Force specification. 

New modular concept and dimen- 
sions should enable: 

• Ait Force to easily and quickly re- 
package avionic equipment for use in 
new airframes witliout major equip- 
ment redesign now tequited- 

• Aircraft manufacturers to form fit 
mioiiic equipment into airframe con- 
figuration with greater efficiency, less 
waste space. 

• A\iomc manufacturers to use stand- 
ardized module dimensions for many 
.\ir Force and Naw airborne cquip- 
nionts permitting greater interchange- 
ability of .^ir Force and Naw dcsclop- 


Until sc'cral scats ago, it was po.ssi- 
ble to use single standardized design of 
communications, na'igation and/or 
identification equipment on a satiety 
of different aircraft. 'I'odiv, most avi- 
onic equipment must be tailored to tlie 
form factor requirements of eacli indi- 
vidual airplane to use asailable space 
cffectisely. 

Runaway Problem 

Even ill such basic dcsiccs as com- 
munications sets, comnian to all Air 
l''oTCc aircraft, the problem has gotten 
out of hand. I'or example, despite the 
fact that the Ait l''otce has three basic 
Uni- eoimmmications sets in its in- 
lentors (ARC-27. ARC-55. ARC-5-1), 
each with a diffeicnt form factor, none 
of them were suitable for use in new 
aitftames such as the F-105. B-5S and 
F'-108. .-^s a result, it was necessary to 

dcsclop or repackage five new UIIF 
sets, each to meet requirements of a 
different airplane. 

This lias ptmen costly in terms of 
money and engineering time and com- 
pounds Air Force logistic support prob- 
lems. without appreciably improsing 
the state of communications, according 
to John C, Wightman. (Wightman is 
chief, integration section, Communica- 
tion and Nasigation Laboratory.) 

llirough use of new standardized 
modules. \\^^DC expects to be able to 
quickly repackage an equipment to 
achieve almost any desired form fac- 
tor. 

In addition to standardizing mod- 


ule dimensions, new specification also 
standardizes certain dimensions of the 
■’units" (chassis) on which a group of 
modules is mounted. 

New exhibit represents a sharp re- 
versal from an earlier attempt to devise 
a unifonn design criteria. Under 
W’ADC contract. Radio Corp. of 
.\meriea visited major aircraft and avi- 
onic iiianufacturcrs in 1957 to obtain 
their views on preferred module dimen- 
sions, cooling provisions and vibration 
isolation. Results of tliis survev, rec- 
ommending functional modules whose 
dimensions wctc considerably larger 
than BuAcr’s MIL-K-19600. vvcrc pre- 
sented at a W'ADC meeting last sum- 
mer to representatives of airframe and 
avionics industry. 

.Mthough many avionics manufactur- 
ers appeared willing, if not anxious, to 
go along with RCA’s recommendations, 
the uiifiamc manufacturers objected 
violently. Iiccause larger module dimen- 
sions would result in poor airframe 
space utilization. 

As a result of this mectuig, 5\'.\DC 
and RCA decided to take a fresh look 
at the problem, and the new exhibit 
is the result. \Vightinan freely credits 
Bu.^er with having ‘‘pioneeted’’ the 
new USAF modular concept in its 
MIL-E-19600. Ait F'crce will incorpo- 
rate MlL-E-19600 module dimensions 
with a few additional choices- 

Exhibit will call for engineers to work 
to the following dimensions in design- 
ing modules for .litbome avionics: 

• Height; •IJ in. (fixed, not maximum 
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Real Time RECORDING... 


WITH INSTANTANEOUS READOUT 



inforination or as many as 64S on-off functions. 

Plots analog or digital data in decimal-digital, binary- 
digital, or discrete-level analog form on electrosensitive paper 
chart. 


Easy to read 

• Integral grid lines 
Accurate 

• Up to ± O.OS^i full-scale {dependent on number of styli 
assigned to channel) with no under- or overshoot. 

Modular recording-head construction 

• Flexible arrangement 

Local and remote jump-speed control 

• Up to 100 in. /second 

Write P. O. Box 37, Melbourne, Florida for complete data 
and prices, 


RADIATION 

INC, 

AVIONICS ■ ASTRIONICS ■ INSTKUMINTATION 



dimension as in existing MlL-E-19600). 

• Width: 1, -ti, 6 or 9 in. (5 in, is not 
presently included in MlL-E-19600). 

• Length: In 1 in. increments, with no 

Individual niotUiles can be loafed 
and positioned in any convenient man- 
ner on "unit" chas.sis in order to achictc 
optimum packaging densitv. Standard- 
ized dimensions for such "units'’, Called 
out in -\ir h'oitc specifiration. include; 

• Height; Tif in. (allows 2 in. high base 
for forced air cooling plenum chamber). 

• Width; 2i. 3-9/15, -11. 71. 101, H2 
ill. (width dimensions are niulHplcs of 
1-5/16 in.) 

• Length: This dimension, determined 
by intended installation, should be es- 
tablished first. This in turn will deter- 
mine tequired width of unit. W'hcte 
specific aitftanie usage is not known, 
designer should use length of 14, 15 
at IS in. 

Specification makes no attempt to 
standardize airframe tack design, leas- 
ing this to the individual aitCTaft maii- 
uhachitct. except that it must be able to 
accept units with new shmdatd dimen- 

Kot ease of intetchaii|eabilit\. speci- 
fication Sat'S no controls, test points, 
meters or other external functions can 
be located on front panel of unit, ’llie)' 
should be mounted inside the "unit" 
chassis and a front panel cut-out pro- 
vided for access or "look through. " 

Main points of .some other provision.s 
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SMALLEST ball/bearing SCREW OFFERS BIGGEST ANSWER 
TO CRITICAL POSITIONING/CONTROL PROBLEMS 


Anollier li'mely developmenl by 
Soginow ... for imagirolive manij- 

Ihe electricoi and eleclionic fields. 

will solve critical positioning control 
problems for radar tuners, missile and 

systems, outomalic switch-gears, elec- 
tronic mochinery controls . . . plus o 

These amazing lillle fellows are so 

con save greatly on spoce and weight. 
So efficient— over 90%— you can 


boxes. So precise — you con position 
components within .0005 inch per 
inch of travel. (If application requires, 
lash con be eliminoted.) So depend- 
able— you con rely on remarkably 
long service life even in extremely 
adverse environments. 

Every day Saginow's experienced 
engineers ore helping more and more 
forward-looking manufacturers to 
gain these advantages of Soginow 
Minioture b/b Screws. Let them help 
you plan your opplicotion. No obli- 
gotion. Simply phone or write to the 
oddress shown below. 





LET SAGINAW'S E 


HELP SOLVE TOUR SPECIAL 




APPLICATION PROBLEMS . JUST WRITE OR PHONE US— NO OBLIGATION 


cut\n€UAr 

..^cyireAJLr 







lifeline for 
paratroopers 

designed and predut 

by SPEC0_ 




The Static Line Retriever, a tJrecision airborne hoist 
developed by the Speeo Division of Kelsey-Hayes Co., 
overcomes the air drag problem in l etrieving 
exposed -static lines during an air dro)). 

If a jumper's chute should become entangled, the 
Retriever is emergency geared in excess of 1000 
pounds to pull him quickly and safely back aboard 
the j)lane. Similar airborne products developed by 
Speco include bomlier, cargo and helicopter hoists 
and winches. 


SPECO one of srren arkiliaii dirixioiiK of Kelxeij-Hnijca 
lo Ihc prodiiclioii of uircraf! and misfile ampoiieiih. 


PRODUCTS OF SPECO 



KELSEY-HAYES 


of the exhibit include the following: 

• Vibration: Airframe rackiitg will pro- 
vide sliock. vibration isolation, and indi- 
vidual “units” will not be equipped 
with isolation mounts. Avioiuc unit 
must withstand double amplitude of 0.1 
111 or >Gs. whichever is applicable, from 
) to 500 tp.s. There is no requirement 
beyond 500 cps. 

• Maintenance provisions: Units must 
incorporate test provisions which per- 
mit rapid “go, no-go" trouble-isolation 
on fliglit line by low skill level tech- 

Copics of new Exhibit WCLN-58-1S 
can be obtained bv writing; Com- 
mander, Wright .^ir Development 
Center, Davton. Ohio. AUention; 
WCLNX-2.' 


FILTER CENTER ^ 

i vOOtOdJ ^ 

► Transistor Preferred Circuits— Na- 
tional Bureau of Standards program to 
develop preferred transistor circuits, 
similar lo preferred tube circuits devel- 
oped earlier, has run into a snag because 
or extremely wide variability of charac- 
teristics in transistors. \Micrcas tr.ins- 
coiiductance of a group of MIL-stiind- 
ard tubes normallv varies oiilv ± 10%. 
corresponding important characteristics 
Ilf transistors, such as short-circuit 
current gain, niav varv 200% or morc. 

► AMB To Test AN/GSN-5-Bcll Air- 
craft's ,\N GSN-5 automatic flarc-out 
and landing sv-stciii, originallv devel- 
oped under Navy-.^ir I-'orcc sponsor- 
ship. will be evaluated bv .^iru-.ivs 
Modernization Board at its National 
.Miation facilities Experimental Cen- 
ter in Atlantic City. Production proto- 
tvpe equipment is slated for deliverv to 
AMB in fall of 1959. 

► USSR Control Journal Translations— 
English translation of leading Soviet au- 
tomatic control journal, .^vtomatika I 
Tclcmekhanika. is now available at re- 
duced |)ricc as result of new National 
Science Foundation grant and aitangc- 
meiits to handle anbscriptiims through 
the Jnstrunient Society of .\mcriea. 
Translation will be made bv Consult- 
ants Biireavt. Inc., New York, as previ- 
ously. Price of single issue ml! be 
S3. 50. Year's subscription (12 issues) 
will cost S30 in U. S. and Canada, S15 
tor liliraries of academic and other non- 
profit orgamrafions. Write; Instnimcnt 
Society of .'\nicrica. 313 Sixtli Avc.. 
Pittsburgh 22, Pa. 

► Growing Avionics Invcntorv- Davton 
AF Denot. responsible for major share 
of Air I'otcc’s avionics supply and over- 
haul, currentiv stocks about 250,000 
different items, and this figure increases 
by 3,000 every month. Of approxi- 


inatelv 21 million orders placed last 
year by USAF. 20% were handled by 
Dayton AF Depot, and percentage rose 
til 25% earlier this year. 

► Transistorized ECM— Fully transistor- 
ized airborne reconnaissance svstem is 
being developed by Airborne Instru- 
ments Laboratory under Air Force 
sponsorship. Svstem could find applica- 
tion in a reconnaissance satellite. 

► Hound Dog Guidance— Guidance and 
control for North .American’s G.\M-77 
(Hound Dog) air-to-surface missile, be- 
ing devigned for use by B-52s, will be 
developed by N.AA's Autonetics Divi- 


► Hughes Proposes Satellite Relay— 
lluglics .-Aircraft Co. is one of several 
companies that have submitted unso- 
licited proposals to military services for 
earth .vatellites intended for use as 
active or passive communication relay 
stations. 

► New Grid Improves CRT - New 
three-grid electron gun for cathode ray 
tubes wliicli provide high definition 
witir driving voltages of only 2 to 6 v., 
instead of 50 to 70 v. fonnerly required 
for 525 line television pichire, has been 
developed by W'estinghouse Electric 
Corporation's electronic tube division, 



AAINC. MODEL 2830 

MISS-DISTANCE 
MEASURING SYSTEM 

ANAJSQ-11 

- developed by Naval Ordnance Laboratory, Silver Spring. Maryland 

— product-engineered and produced by Aircraft Armomenta, Inc. 


Cockeysville, Maryland 



targets. Target equipment (lees power supply) TARGET 

under 2 lbs. Accuracy confirmed by Reid testa. TRANSPONDER 
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Power equal to the Queen Mary’s... 


More than 40,000 pounds of thrusti 200,000 devel- 
oped horsepower! That’s the power developed by 
the two Orenda "Iroquois” turbojets on Avro's 
CF-105 “Arrow”. 

It's enough to whoo-oo-oom Canada’s newest in- 
terceptor up to speeds of Mach 2 and more. It's 
enough to drive the Queen Mary at full speed 1 

Imagine compressing this power — and the heat 
that goes with it — in the volume of a jet engine. 

Designers of the “Iroquois” did it in part by put- 


ting major heat-resisting tasks up to high nickel 
alloys . . . standard alloys all In turbine blades, com- 
bustion chamber, afterburner shell, various InconeF' 
and Nimonic* nickel-chromium alloys are used. 
Each is used for special conditions of stress, heat 
and corrosion. 

For information on Inco Nickel Alloys write to: 


THE INTERNATIONA!. NICKEL COMPANY, INC. 




I INI GO INJIGKEL A. 


Illiiiira, N. y. New gun contiliiis driver 
grid, iiniiliplc-piirniisc screen grid and 
control grid. .'\Ioduktion is applied to 
Ijotli screen grid and control grid. 

► Handy Chart— Convenient charl 

which permits speedy conversion of 
torque and rpin into horsepovvet, for 
fractional horsepovvet motors, has been 
jirepared by Avionics Division of John 
Oster Mamifactnring Co. Chart covers 
range from 0.005 to 0.33 hp., from 1 to 
I4.(500 rpin. l-'or copy write coinp;mv 
at Racine, Wis. 

► Whirling Dervbh-Closed-circiiit tele- 
vision is used to read tlie indic.itor on 
iin accelerometer while it is being ro- 
tated at high speeds in a centrifuge at 
Lear's Grand Rapids. Mich., plant. A 
Dage TV camera is mounted on tire 
centrifuge itself, looking down on in- 
dicator, so there is no relative motion 
between the two. Television camera 
(lUtpnt is displav-cd on monitor scope 
which magnifies image by 2i times, 
pcniiitting extremely accurate readings. 

► Signed On Dotted I.inc-Major con- 
tract awards recently announced bv 
avionics manufacturers include: 

• Ryan Aeionaiitical Co., mote than SI 
million, from Norden Division of 
United Aircraft, for Doppler radars to 
be used in bonihing svstem for Navv 
A5D. 

• Sanders Associates, Nashua. N. II., 
mote than Si million, for subniiniature 
rate gvTOS to l>e used in Terrier snrfacc- 

• Coiitiol Data Corp., Minneapoiiv. 
S600.000 contract, from Navv Bureau 
of Sliips for large-scale digital com- 

• General Electric’s Heavv Militim- 
ICIcctronic Kquipnieiit Dept.. S12 mil- 
lion. from .4ir Materiel Command's 
Rome Air Eorcc Depot for AN ITS-: 
Icing-range search radar. 

•Tlic Sicglcr Corp., mote than S500,- 
000, from Army for construction of 
three satellite tracking stations bv coin- 
jjany’s Hallamore Electronics Division, 
.Anaheim. Calif. 

• Electronic Engineering Co. of Cali- 
fornia, SI25.000, from Systems Dcvci- 
opment Corp. for a computer-language 
translator system, designed to convert 
eomnntci data from one format into 
another. Company also reports S500,- 
000 award from Pliilco Corp. for instru- 
nientation timing svstems. 

• Telecomputing Corp., Los .Angeles, 
two contracts totaling Si. 2 million from 
Navv for electronic decoders and other 
classified equipment. Company’s Bru- 
Ixiker Electronics Division. Culver Citv, 
will handle. 

• Packard-Bcit Electronics Corp., SI 
million, from Chance Vought Airaaft, 
Inc. for integrated communication-navi- 
gation-idcntification (CNI) packages. 



Space Communications Station Antenna 


Lunar probe and other space vehicle communic-jtions will emplov 85 ft. diameter antenna 
similar to model above. To be coiistmcted bv |ct Propulsion I.iiboratorv at Camp Irwin. 
Calif., unde, contract with Aniiv Ordnance Missile Command, 


NEW AVIONIC 
PRODUCTS 


• Class-based film resistor, I v pc C--12, 
designed for industrial and militarv ap- 
plications at temperatures to 150C. is 
Ix'ing produced in the same price 
range as carbon composition resistots. 
Rated at two watts, resistor utilizes glass 
base with a tin oxide metal film, has a 



resistance range of 200 ohms to 1.5 
megohms. It is capable of withstanding 
momentarv’ overloads uj) to 250 times 
rated power at 70C. Corning Gla.ss 
Works, Corning, New York. 



• Tri-axial accclerome’ters. Models 2230 
and 22-13, have a natural frequency of 
2 5 kc. or liiglier. Sensitivities arc 5 to 9 
millivolts per G. Model 2230 operates 
(.ver temperature range 63E to 200I-. 
while Model 22-13 operates from 
— lOOE to 500F. with maximum change 
in sensitivitv- of 10%. "nitee point 
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It's availoble NOWI ICs freel Thii complels n«w fiS-poge calolog 
lells all about Aeroquip's sKtendvs ronge of Hom Lines of TEFLON 

for design engineers includes technical and engineering data plus full 
specifications on oil types of Aeroquip Hose of TEFLON, as well as 

^^eroquip 

AEROQUIP CORPORATION, JACKSON, MICHIGAN 

AEtOOUIP CORPOtATION. WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO )9, ONTARIO 


New! A Complete Catalog on All Types 
of Aeroquip Hose of TEFLON 


AND REUSABLE *‘ttuper ffvnt*' flTtlUGS (PATENTED) 
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mounting is used to secure muting to 
test sutfdcc and orientation. Cases are 
electrically insulated from test structure. 
Units measure 0.75 x 1.25 x 1.31 in. 
Kndcico Corp., 161 E. California St., 
Pasadena, California. 


e LightMtight moving coil indicator. 
Model MEP-7. is for use witli aircraft 
instruments requiring flag or alarm indi- 
tation.s uith .short deflection angle. 
Unit uses an end-pivoted mecham.sm 
with internal pivots, high torque and 3 
.shielded magnet. Internal magnet de- 
sign makes compass influence negligible. 
\faTion Electrical Instrument Co., 
Grenier EicUl, Manchester. N- 11. 



• S-band diplcser T ype BL-584. is used 
primarily for connecting two transmit- 
ters operating at different frequencies 
to a common antenna feed with low 
cross talk. Unit also .separates two 
echoes at separate frequencies into the 
appropriate receiver channels. Pair of 
ganged plungers provides continuous 
lariation of the two diplexing frequen- 
cies. Replaceable section makes possible 
diplexing of many combinations of fre- 
qiiencic.s. Bomac Labomtotics, Inc., 
Salem Rd.. Bcictly. Mass. 

• Rh' ]»wcr dividers, covering the fre- 
quency ranges of 100-200 and 200-100 
me., arc to connect a 30 ohm source 
to 2-20 load.s. Each divider contains a 
low loss matching transformer section 
to minimize source mismatch, input 
sswr is less than 1.25 and loss about 0-1 
db. Power rating is 500 w, at 150E 
ambient. Special units arc available for 



other frequency bands and for power 
levels to iOO k'w., and for lower vswr. 
Adams-Rus.sell Co.. Inc- 292 Main St-, 
Cambridge, Mass. 


impedance tiansforniation «hde con- 
tributing 20 db. of gain. Units have 
been developed for use with high im- 
pedance sources such as accelerometers 
and hydrophones. Input impedance is 
one megohm, output impedance 600 
ohms, eqiiiialent iopiit noise 10 micro- 
volts, frequency response 100 to S0,000 



cps. Units can be pemered from an 
internal Mercuri' battery or external 
source for local or tcniotc control. 
Models with higher input impedances 
also arc asaikible. Chc-sapeake Instru- 
ment Corp.. Shadysidc, Md. 
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AERONAUTICAL ENGINEERING 


USAF Modernizes Flight Test Program 


By Richard Sweeney 

Edwards AFB— New flight testing 
|)hilosopliv «liicli more closciv matches 
the weapon system design and manage- 
ment concept than the old phase system 
has heen inaugurated within USAE. 

Called Category Testing, it is being 
used on l'-106A and 13, F-105B. 
P-IOIB. I'-106 is being handled at Ait 
Force h'light Test Center here, while 
l'-105B program is at .Air Prosing 
Ground Center, Eglin .AFB (.A\\' 
June 2, p. 20), as is F-IOIB. I'orthcom- 
ing I'-IOS long range interceptor will be 
handled at Edwards. 

Formerlv. \arious centers within Ait 
Research and Deselopment Command 
iiad cc3gni/ancc over testing s-arious 
puts of a weapon system according to 
their mission and e.tpabilitics, i.e., mi- 
tlcar weapons were assigned to Special 
W'capons Center, operational suitabil- 
ity and conscntional weapons were the 
^ interest of APGC, all wc-atlier opera- 
tions were accomplished at AATight Air 
Dcsclopmcnt Center. All flight test 
program was accomplished in eight 
phases. 

Under the new system, one amter is 
selected to handle the project by ARDC. 
Center commander designates an officer 
to be Test Director, the Lev man in 
the .ssstem. who is the manager for tlie 


entire flight test ptogtani- 

Test Director organizes Joint Test 
I'brcc, Joint lest Staff and line operat- 
ing organization. Joint Staff has per- 
sonnel from all ARDC centers which 
arc invohed with anv put of the 
weapon system, each representing the 
area which is his center’s |3articular 
interest. 

Also represented on the joint test 
staff are Air Materiel Command, the 
using agencr-, .Air rtaiiiiiig Command, 
and the contractor who functioned as 
weapon systems manager. 

In tlii.s, the contractor rci>rcscnts all 
his associate contractors such as power- 
plant, fire control, other systems and 

Assistant test director is representa- 
tive of the using agency; in the ease of 
the l’-106. Air Defense Command. It 
is hi.s responsibility to sec that testing 
is what the .ADC mission requires and is 
thorough enough to meet the using 
agency needs. 

Joint Test Staff plans the Category I. 
1] and 111 testing programs, wiiidi arc 
fle.sible and base three liasic changes 
from former phase test system- Now, 
phases are joined, the Joint Test Force 
concept allows one central manager, 
and while using agency's initial con- 
tribution is small, as program pro- 
gresses, it bccomc.s larger and huger. 


Under this concept, a compressed 
test cycle leading to earlier operational 
status will be possible, with a “quick 
fix’’ capability on the production line 
which has not been possible before. 
Now. when a fix tsecomes indicated after 
malfunction discovery by any agency of 
the Joint Test Force, it can be remedied 
sooner on production lines. It has been 
estimated that having a fix incorpo- 
rated on the production line three 
months ahead of when it was possible 
under the fonner test system, results in 
saving of SI million. 

Halfway through a citegory testing 
program, the using agency is contribut- 
ing 50% of the personnel in the test 
program, and from this point on be- 
comes the primary contributor. 

Esscntially, with the single manager 
and reptesentatis'e group making up the 
test programs, Category I testing con- 
sists of former Ph;ise I, II and ill ac- 
complished in overlap, with contractor 
pilot.s doing preliminary investigiitioii.s 
and followed closely bv USAF pilots 
doing the same thing rather than wait- 
ing until contractor is all through for 
US.Ah' to do its work. Additionally, as 
scjuawks dcs’elop they are ironed out, 
so that former Phase III also oserlaps 
into earlier work. 

Category II testing accomplished 
what was done in former Phases IV. V 
and VI. In Categoiv I. final test results 
must show that a weapon system c;m 
.md docs operate as a system, within its 
normal operational environment. 

Category III cosers the work form- 
cilv accomplished in Phases \''I1 and 
A'lll. Here, using command predomi- 
nates in personnel inr olvcd in the test 
program, and tactics for the weapon sys- 
tem ore ironed out, techniques are de- 
sclopcd and operational doctrine for 
employment of the weapon system is 
formed. This category is accomplished 
at the using agency’ base, in the case of 
F-106 and F-108. the Ait Defense Com- 
mand. 

During the entire program, AA'eapon 
System Project Office personnel and 
.Air Materiel Command personnel, as 
part of the Joint Test Force, ate able 
to represent their particular headquar- 
ters in expediting funding, issuing pro- 
duction orders, rewriting contnicts as 
nccessan-, 

WSPO, which passes on test pro- 
grams in general to sec that its teqiiire- 
ments arc fulfilled, is kept abreast of 
test progress bv test director. .Addi- 
tionallv. reports go to the .Ait Materiel 
Command headquarters, and the using 
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agency headquarters. Test director also 
re|)orts to commander of the center lie 
icprescnts. 

During testing, eynlutioii of such 
things as tcchnioil manuals and mainte- 
nance procedures are dcy cloped and the 
industry prime eontiactor or weapon 
system manager acts as a recommend- 
ing party rather than being eliatgcd 
yvith actual manual and ntner proce- 
dures dcyclopmcnt in the complete 
sense. Iloyvcvci, through Joint Test 
Staff efforts, material recommended by 
the contractor svill about fit the require- 
ments. since all agencies affected have 
had a hand in their formulation. So- 
cialists such as operations analysts also 
figure in this picture, making their rcc- 
i.imncndations to the y-arious a|cncics 
as.sociatcd yvith development of manuals, 
procedures and techniques. 

'l est engineer complement is made 
up of engineers from the y-arinus com- 
mands interested in the weapon 
.'.vstem, the using agency, the prime con- 
Imctor and his associate or subcon- 
tractors as necessary. 

In the case of the F-106. for yvliich 
Col. Carl Ouslcy is test director at 
I'ldyvards .AF'B, it is anticipated that 
introduction of the yyeapon system can 
be effected yvithin one y-car, providing 
such items as the exotic M.A-l fire con- 
trol system bv Hughes qualifies com- 

Tn addition, for this weapon system, 
it is anticipiited that using agency- pilots 
will start working with the plane during 
Category II, much earlier than under 
the previous phase system. Ilowcycr, 
il is anticipated that in these early 
stages, ADC's best t-alcnt will take p;itf. 
yvith the experience level gradually be- 
ing reduced as the airplane becomes 
better knoyy-n and unjcrstood. Ulti- 
matelv the loyver leyels of operational 
pilots yvill be working w ith the aircraft. 


B-58 to be Tested 
Under New Program 

Ft. AVorth-Convair B-5S is moving 
into a ncyv flight test progr.mi which 
marks a major shift in Air F'crcc phil- 
osophy on testing new weapon systems. 
I’liis new concept is designed to get 
new systems into operational scimcc 
faster bv centralizing test efforts and 
overlapping test programs. 

B-58 program centered here at Cars- 
well AFB demonstrates the ncyv USAF 
category testing concept in which the 
contractor. Ait Research and Develop- 
ment Command and the USAF' com- 
mand which will operate the yveapon 
system ate all involved in its test pro- 
gram from beginning to end. 

'I'he new system has a number of ad- 
y-antages to the Air Forte, but the key 
factor is the significant reduction in tlic 
time needed to get a weapon system 


GENERAL ELECTRIC 
DESIGNS WORLD’S FIRST 
FLUORES^NT LAMPS 

x" especially for 
\civilian aircraft lighting 


Freedom io lighting design is now possible with 
General Electric's dramatic new aircraft fluores- 
cents. Only H" in diameter, they hug ceilings and 
bulkheads, allow interior fixtures to reflect the 
sleek exterior lines of modern aircraft. 


I 


(?;• 


G-E aircraft fluorescents have rugget/ized cath- 
odes built to log trouble-free operation under all 
conditions of vibration and impact. And the new 
miniature pinless base allows quick, positive 
locking. 

They are rapid start lamps— usable on a dim- 
mer circuit if desired. Three lengths are now 
available; 5JTc" (4 watts), fJ'jo" (S u-aiis), 20l{$“ 
{13 watts, also in red Jor pilots' comparlmeiils). 

Ballast specs will be available soon. Write 
today for the whole story on the new G-E 
aircraft fluorescents. General Electric Company, 
Miniature Lamp Dept. AW-88, Nela Park, 
Cleveland 12, Ohio. 


Thigress Is Our Most Important deduct 

GENERAL® ELECTRIC 
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Research and Development 
Engineers and Physicists 


Specializing in Servos, Transistorized 
Circuitry, Logical Design, Microwaves 
and Antennas, Special Purpose and 
General Purpose Computer Engineering 
(Degree required) 

Make the most of your experience 

Work on advanced projects such as airborne 
radar, analysis and development of circuits for ad- 
vanced radar systems; electronic analog computers 
and general purpose digital computers; armament 
control; checkout and lest equipment; bombing navi- 
gation systems; inertial guidance; analytical studies 
associated with new electro-mechanical systems. 

Autonetics offers a 12-ycar stockpile of experi- 
ence in the design, development, and quantity 
manufacture of Right controls, inertial navigators, 
armament controls, automated machine controls, 
computers, landing systems, radar systems, data 
processing equipment, and electro-mechanical 
servo systems — plus a complete Right test section, 
specialized engineering and production facilities. 

ir you have a formal education, and have sound 
experience in any of the fields related to our work, 
just send the coupon below. Attach resume if you 
wish. 


Mt. B. G. Benaing, Autonetics, 

91SD E. Imperial Highway. Downey, California 

Dear Mr. Banning: Please consider my quairlieatjons for the following 


Inettiel Guidance □ Fire Control O Computers p Bombing Navi- 
gation Systems p Automatic Cfieckoul and Test Equipment □ 



Degr 


Autonetics ^ 

NERVE CENTER OF THE NEW INDUSTRIAL ERA 



like flic B-58 into service. Centralization 
of effort also cuts costs because fewer 
test systems are needed when the pro- 
gram is conducted in one place. This 
advantage cannot be claimed tor tlic 
B-58 because it was ordered in test 
quantity before the new st-steni was 
defined. 

Another spur to the sivitch in testing 
technique was tlic fact tliat missiles 
do not adapt to the svstem of pliasc 
testing at various centers, Tlie realities 
of missile testing force US.M' to con- 
centrate missile test programs at a 
single site, and tlic esfablisliment and 
operation of the missile test center at 
Cape Canasetal, Fla., ssas a harbinger 
of the adoption of centralized categorv 
testing for .ill weapon systems. 

For the contractor, there is little nei\- 
in tlic tspes of test work and training 
it must do. but the timing is changed 
considerably. Convair’s assi.stant man- 
ager of customer senice, G. S. Green, 
points out tliat the telescoped, central- 
ized program will keep the ctimpam 
close to the B-58 during the entire dc- 
\clopmenf period. And Comair will 
have a closc-up vicsv of the Mach 2 
bomber in an operational emiromnent 
svhen Strategic .Air Cominimd takes oser 
the program. 

Staying dose to tire B-58 «ill liel|5 
Coiivaif work out bugs and make 
changes in the production version be- 
fore the airplane goes into senice. It 
also helps Comair keep its subsvstcm 
vendors closer to the test program. 

The B-58 program was the first to 
operate under the new concept, lint 
others iia\c ix;gini to move in the same 
direction. Testing of tlic B-58 started 
under the old pluisc system, and Phases 
I and II had been completed when the 
switch to categorv testing was made. 
AX'hile Category t work is still going 
c.n. the program lias now moved into 
the early stages of Categorv II. 

To complete B-58 testing under tlie 
category plan. Convair. -ARDC and 
Strategic Air Command arc working 
together witlr other test force members 
in a |)rogram at Carswell AF'B. 

Choice of Carswell deviates from 
the standard pattern of using .ARDC 
centers to Irost test programs, but it 
has the advantages of being next door 
to tlic Conrair-F’t. W'ortli plant and 
being an operational S.AC base. 

Test force running tire B-58 program 
liegan forming around the first of the 
vear. Since then, there liavc been a 
series of policv letters which fotnni- 
lated the test force idea, altliough the 
group v\-as formed without 4 detailed 
K'gulafion from the Pentagon. Tlic new 
concept actuailv involves a rewrite of 
■Air Force Regi'ilation S014. 

Carswell Test F'orcc is composed of 
the 6592nd Test Squadron (B-58) from 
ARDC, commanded bv Col. David M. 
Jones, and SAC's 5958th Operational, 
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Fhaluation and '('raining Squadron un- 
der Col. Richard FI, Evans. Since tlie 
program is in Category II. Col. Jones 
tuns the show as test director witli 
Evans and Col. II, J. Meintire of 
ARDC as deputy commanders. When 
the program moves into Categorv III 
and SAC Fakes rcsponsiliility. Col. Flvaiis 
will take over as test director. Col. 
Jones is assigned directly to .ARDC 
Headquarters and Col. Evans is as- 
signed to the director of operations at 
SAC I leadqnarters, so lines of command 
ate short and direct to top levels. 

Convair. Air Materiel Command and 
-Air Training Command personnel arc 
also assigned to the Test Force. In 
tlic operating divisions, the team idea 
submerges the fonnality of the SAC 
and .ARDC squadrons and mixes per- 
sonnel from both o^nizations together 
in operating groups. 

Test F'orcc lias now set up its pro- 
cedures and communications and has 
toniiulatcd its test plan and an opera- 
tions plan- Its first B-58 has been re- 
ceived from Conv-ait and is now in tlie 
cold liaiigar at Kglin Al'B, Fla., for 
climatic and cold vveatlrcr testing. More 
airplanes ate scheduled to be delivered 
lo tlie Test F'otce out of tlic 30 ordered 
for test purijoscs. and Convair and the 
Test F'orcc will each operate a pool 
of B-58s. 

Current strength of the 'I'cst Force 
is 200, and further buildup in personnel 
will be concomitant vvitli the receipt of 
more aircraft. Most ARDC personnel 
assigned to tlic program alrcadv' are at 
Carswell, and witlr the buildup, which 
will extend over 15 months, ^AC per- 
sonnel will inacasc in numbers miti! 
thev make up tlic bulk of the group 
in the fall of 1959. While ARDC is 
.still running Categorv II. SAC pilots 
and crews will be oliscning the B-58 
and fanning ideas for tlie Categorv III 
progr.im. 

Programs already contracted far by 
Convair under the old phase testing 
programs are closciv watched bv tlie 
test groiin so it won’t duplicate efforts- 
,A mutual exchange of information be- 
tween Convair and tlie group provides 
test results and experience on which the 
task farce is building its program. 

Certain jobs which cannot lie done 
by the group at Carswell will be fanned 
out to test centers at Flglin AF'B. Kirt- 
land AF'B and elsewhere, 'Iliese cen- 
ters will either send their experts to 
Carswell or will be assigned a B-58. 
But tlie main test function remains at 
Carswell, and all aports to the weapon 
system project office, including tlrose 
for work fanned out, are written at 
Carswell. 

Last November, Convair .set up a 
customer service department under J. T. 
Cosby, the B-58 program director. It 
was designed to provide companv sup- 
port before and after delivery of tlie 


buniber to SAC. i bis department con- 
tinues to operate under the new con- 
cept. and the assistant manager of the 
department. G. S. Green, is top Con- 
v-air man in the task force. 

Convair has started its training job 
on the B-58 with the CNFablishnient of 
a gtimiid school. Two classes each of 
flight and ground personnel have gone 
tlirougli the various courses tun by the 
company on its new vve-apon svstcni. 

By mid-July, about a dozen pilots 
had been trained and more were sched- 
uled to start througli tlic school. Ilic 
pilots trained in armmd school have 
not all been cheeked out in the air- 
plane. In thi.s part of the cvcie. the 


training is chiefly fur ARDC engineer- 
ing te-st pilots, but S.AC pilots will start 
going through in the fall. SAC main- 
tenance men who will support the 
program begin a detailed maintenance 
and operations course in Augvrst. 

Mobile training units and flight sim- 
ulators will have their part in the train- 
ing program. Convair is now building 
a unit which will include 17 training 
aids and 30 different panels to demon- 
strate the workings of the B-58 and its 
systems. Simulators ate sclicduled to be 
introduced into the program about the 
time the first B-58 is delivered. 

Flight simulators will have a more 
important role in the B-58 program 
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RUBBER TECIC 

DUO SEALS 

RIGID ALUMINUM DUCT CONNECTORS 
RIGID STAINLESS STEEL DUCT CONNECTORS 
ALUMINUM BULKHEAD FITTINGS 
GROMMETS FOR CONTROL CABLES 



RUBBER TECR, Inc. 
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The blinding speed of the supersonic B-58 demands 
lightning fast calculation and precise control under severe 
conditions, free from a margin for human error or 
hesitation. More than 5000 electronic vacuum tubes and 
transistors are employed in the complex circuitry of 
the B-58 to meet these stringent and critical requirements. 

This is one of the significant measures of the engineering 
achievement represented by the B-58 . . . and a 
measure of the individuals whose professional growth 
potential provided the creative stimulus to design and 
develop such highly advanced systems. If the potential for 
professional growth rates high among your considerations 
in determining the path of your career, 
you are invited to submit a resume of your training and 
experience for confidential consideration and evaluation 
by other engineers in the department best suited 
to your qualifications. 

For prompt attention, address your correspondence to 
P. O. Box 748A. 


CONVAIR 

FORT WORTH 















These weather itei 


FLY WEATHER-WISE 1^- 




F lights in the 20,000 to 40,000 ft. 

levels often encounter clear air 
turbulence, Icis more of a cobblestone 
variety than the drafts associated with 
vertical currents in cumulus clouds. 
Though brief, this effect may be 

Clear ait turbulence is caused by 
turbulent eddies in regions of marked 
winJshear, that is, wherever wind 
velocities (speed and direction) vary 
sharply over short distances- It is 


generally associated with the 
tropopause and edges of the jet stream. 

Cendinons to u-auh for in fight; Haae 
and cirrus clouds at or near flight 
level. Rapid temperature changes. 
Fluctuations of airspeed indicator. All 
can indie, ite approaching turbulence. 

/» do uhen lurhn/eiict is eii- 
cowinrtd; Reduce speed. This may 
reduce severity of jolting. Change 
altitude. Change direction till turbu. 
lence ceases, tlien tesumc heading. 


How Mobil fuels 
tneef requirements for 
high-oltilude flight: 
Mobiljct fuels flow freely, give 
maximum performance. Various 
grades permit operation over a 
range of temperature from — 76°E 
to + lOO'F. Volatility characteris- 
tics allow easy starting on ground 
and at altitude . . . prevent rapid 
evaporation, vapor formation as 
altitude increases. 
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BUSINESS FLYING 



Race for Turbine Helicopter Sales Starts 


Commercial sales efforts for the first 
U. S. designed turbine litlicoptcrs in- 
tensified last week with these detelop- 

• Bell Ucliccjitci Corp, officials met 
with Civil Aeronautics .Administration 
to plan certification of the Bell IIU-I, 
designated .Model 204 in its commer- 
cial version. .Armv YII-40, a service test 
version of the llO-l. was used for C.AA 
familiarizatinn dcmoiistiations. 

• Sikorsky Aitctaft Division of United 
•Aircraft Corp. removed test equipment 
and began conversion of its first S-62 to 
a demonstrator for a tour of Canada 
and the U.S. to begin this fall I'he 
second S-62, which is nc'ar rollout at 
Sikorsky's Bridgeport plant, will be used 


for type test and military cvahiation. 
'Ilic iliird ship, wirich Sikorskv has just 
decided to build, will be used for engi- 
neering development projects and CAA 

• A'ertol Aircraft Corp. spokesmen Said 
that tlie r53-povvered 107 would be 
available to commercial operators in 
1961. Tlius far no certification sched- 
ule lias Ijccii arranged with C.A.A. Ten 
military models of the 107, the VHC-1, 
have been ordered bv the U. S. Army 
with first delivery expected in approxi- 
mately eight months. 

C.A.A can complete the certification 
program in six to nine months. Bell 
is not read; yet to take coinntercial 
orders for the llU-1, but will make tlic 


helicopter available as soon as military 
|)roductioil permits. 

Results of company test programs 
can be utilized in meeting C.A.A test 
requirements. Sikorsky, for example, 
has begun a company program of rough 
water tests for the amphibious S-62- 

Iiiitial results, in a Force 2-5 sea in 
l.oiig Island Sound (waves 5-5 ft. high), 
were good, the companv said. The ship 
remained dry and stable, the company 
said, the tail rotor remained clear of 
water and no water entered the intake 
of the General Electric T5S engine. 
Landings were autorotativc into a 13-20 
kt. wind, resulting in a touchdown 
speed of 10-1 3 kt. 

The S-62 will be demonstrated at 



BELL plans Civil Aeronautics Adiiiiiiistralinn ccitiflcaliun of its HU-I. designated Model 204 in its coinnicrcial version. YII-40 (above), 
service test version of HU-I. was used in CA.V demonstrations. 
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Airborne 
Miniaturized 
Mylar* 
Capacitors 
help reduce 
weight and 
bulk in 
electronic 
packages 



Developed originiilly for motor start 
and run purposes. Airborne minia- 
turized "Mylar" capaciiors are cur- 
rently finding incresising application 
in electronic circuits where small 
size, light weight, and high reliability 
are of paramount importance. 

Typical of such applications is one 
of our cmiT servo control amplifiers, 
shown above. Used as a component 
of an Airborne-designed oil tem- 
perature control system for high per- 
formance aircraft, the amplifier con- 
sists of a .I9r precision resistance 
bridge, stable feedback transistor 
amplifier, reference oscillator, phase 
demodulator, and relay output am- 
plifier. Production units employ 
primed circuiicy. 

Two of Airborne's miniaturized 


“Mylar" capacitors are utilized in 
this particular amplifier — a .1 mfd 
unit for tuning in the reference oscil- 
lator section of the amplifier and a 
.02 mfd unit lor phase shift correc- 
tion in the stable feedback transistor 
amplifier section. Capacitors are 
epoxy encased and are designed to 
meet or exceed Gos'emment speci- 
fication MIL-C-25A. 

Wound of thin metallized “Mylar" 
film, Airborne miniaturized capaci- 
tors are rated up to 600 v d-c, 330 v 
a-c and have an operating tempera- 
ture range of —75 to -|-300°F. At 
300°F they will withstand 120% 
rated voltage for 250 hr. 

Write, phone or wire for more 
information on Airborne special de- 
sign miniaturized "Mylar" .capaci- 


tors. Inquiries are also invited on 
complete eleciromechanical control 


TYPICAL SPECIAL CAPACITORS 
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AIRBORNE ACCESSORIES CORPORATION 


I'oroiito, tltlawa and .Montreal for civil 
and inilitars' representatives Sept. 4-12. 
It will go to Philadelphia Sept, 24 for 
demonstrations at a state aviation offi- 
cials convention and later to the South 
for a bvo or three week tout of military 

Beil uses the Lycoming '153 turbine 
powcrplant. 'ITiis is currently in process 
of certification at Lycoming's Stratford. 
Conn., plant. batch of six VlI-40 
lielicopters is currently being delivered 
to the U.S. Amiv for scrsice test. Last 
of tlie six will be delivered late in 
August. Production model, the lIU-1, 
will start coming off the line this fall. 

Of the six Y models, one will remain 
«ith Bell, as will all three \TI-40s. 
One YII.40 is at ICglin Al'B for cli- 
matic and cold ueatlier test, one is at 
lldu-.irds .'M 'B for .^ir Force testing and 
one is at Yuma, .Miz. for desert te-sts- 
Tliis Yuma ship will go to Ft. Rucker 
later, and the remaining two Y models 
.ire also scheduled for Ft. Rucker. 

Ibe six-place helicopter has a climb 
rate in excess of 2.000 ft. per minute, 
.1 ferry range of more rhaii 600 ini. ami 
,1 cruise speed of 113 mph. 

'Ihcse are the changes hetw-ecn X 
.md Y models, as detailed h\' isrojett 
engineer Jack Buvers: 

• Cabin has been lengthened 12 in., 
gising it a capadty of four litters in- 

• Ship has been raised four indies on 
lb skid gear, prmiding more groinid 


dearanee and much easier iiiiiiiitenance. 

• Change in engine air inlet ducts 
gives improsed engine perfonnance, 

• Top cowl line has been straightened, 
improving engine air intake system, 

• I niodcl lias hydraulically operated 
ground-himdliiig wheels instead of man- 
ually opcr.itcd wheels. 

• A low-ratio stabilizing bar lias been 
installed on top of the rotor, increasing 
•Stability. 

•'I'wo vents on top of the forward 
cabin improve cockpit \cntilation. 

• Stick-centering or artificial fell units 
have been clianged from hvdraulically- 
operated units to magnetic br.ikc iinits, 
improsing the pilot's control feel. 

• A eomi>ensator which mcchiinicallv 
ties the collecKse pitch ss-stem into the 
engine gnsernor control has been in- 
shilled- 'Iliis maintains engine speed 
constant with changes in collective 

• Crew door has been widened four 
indies for easier entrance. 

• t.ycoming T53 turbine engine, which 
is rated at 860 slip., is derated to 770 
slip, oil the 3' model. It ssas derated 
to 700 shp. on the X model. 

,\ fourth turbinc-powcrcd helicopter 
offered to flic chi! market is the Re- 
puhlicsissembled French .\hiiiette. de- 
signed by SucI ,\viatioii. Ilie helicopter 
lias recehed CA.\ certification and two 
coiimiercial models lim e been ddisered. 
A third .Moiictte is sdiediikd to Iw 
delivered next week. 


Porsche Engine Passes Tests, 
Flnters Light Plane Market 


lianovcr-Porschc 678 engine is the 
fiist German aircraft power]>lant to be 
deselopcd since the war. This 65 hp- 
sersion of the Porsche air-cooled, flat- 
four automobile engine was one of 
many examples of Germain’s aviation 
desciopment demonstrated at an air 
show held at Langciihagcn airport near 
here (AW. ^fay 26. p. 111). 

'llie engine has completed its 1 sO-hr. 
British Certificate of .Mnvorthiiie-ss test 
•iftcr tlirec vears of stand and flight test- 


ing. I’or.schc has since sold engines to 
Rlicin-Flugzcugbau Gm.b.n.. Krcfeld, 
lor the companv's .Miiltnplane RW.3 
Iwo-scjtcr, and to Piltzer K.G., Bonn, 
tor the Piitzer Mister two-seater liglit- 
|il:ine. Piilzer is now considering using 
the engine to power its Ntorab light- 
l.hnie. 

Next customers on Porsche’s list of 
prnspcctisc buyers are expected to be 
the ,\cto-Flugzengbau Hubert Zuerl, 
llcimsfcttcn near Miinidi-Riein, and 




ELECTRO- 

MECHANICAL 

ELECTRONIC 

ENGINEERS 

A BS or advanced degrees in 
ME, ME. or Physics, may 
(jualify you for a rewarding 
career at North American Avi- 
ation, in one of these fields: 
Flight Control Analysis, 
Heliahilily Analysis. Flighl 
Simulation, Systems Aiiah sis. 
Elwtrieal Systems .Analy- 
sis and Design, Mission and 
Traffic Control. Fire Control, 
Bombing Systems. Elec 
tronies Systems Integration, 
Flighl Controls. Ground Sup- 
port Equipment. Airborne 
and Electronic Test Equip- 

■Applicd Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to! Mr. A. H. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 


NORTH 
AMERICAN 
AVIATION, INC. 
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ENGINE i< mounted for U-tt ill lodel BcIk ligl't iiionopbiie. Cimipom It interested it 
PoTSclic 'l't|ie 6~S/^ u'liieh neighs 188 tb., is lightest of tlircc hpcs in production. 


Cntl-IIuin/ Nictscht, N'ciiltiitg noiiau. 
Botli firmi lire making Jodtl liglitplancs 
imtlct license frinn foclcl Re-.uuie. 
I rance: Acro-Hug/ciigbau llic Aero- 
)ocicl R-IIA "Club" sport plane and 
tiiiincr and Carl-Hein? N'ictsclie the 
Jndel Belie lightplane. In additimi, the 
Porsche companv says that Pi|)cr Air- 
craft Corp.. Luck llaven. I’a., has in- 
spected tlic engine. 

'Hircc different models ate available: 

• Type 678/0 is a geared engine « ith ;i 
r:itio of 1.” : 1. TakonfF rating is 6s hp. 
at 4.500 rpm.. inavimum cruise rating is 
60 hp. at 4.580 rpm. and most economi- 
cal cniisc is 5(1 hp. at 4.120 rpm. Cor- 
risiponding fuel consuinptioiis arc: 5.8. 
5.5 and 4.5 gal. 'hr. Total weight of the 
engine is approsiinately 24” lb. and it' 
measurements arc; length 28.05 in., 
width 52.09 in., height 25.59 in. Cost 
t){ this model in Germanv is the cctuisa- 
lent of S1.5S0. 

• Tv|>c 678/1 is a geared engine uith a 
ratio of 2.12 : I. Takeoff rating of this 
model is 65 hp. at 4.500 rpm.. maxi- 
mum ctoisc rating is 55 hp. at 4.200 
r|jm. and most econnmical cruise is 
•C hp. at 4.08 rpm. Carres|)imdine fuel 
consumptions arc; 5.5. 4.5 and 4.1 


THIRD engine in Porsche series is Type 
678/3. rated at 52 lip- at 3.200 t]im. 


gal. 'hr. I'otal weight is approximatciv 
254 lb. and the engine measiitcs; length 
28.58 in., widtii 51.49 in. and height 
20-45 in. Cost is SI. 255. This is the 
mode! tliat powers the .\cro-[odcl 
D-II.A "Cloh" sport plane. 

• Type 678/5 is a direct drist engine. 
Takeoff rating is 52 hp. at 5.200 rpm.. 
inaximmn cruise rating is 50 lip. at 
5.150 rpm. and most economical cruise 
is 40 hp. at 2.950 rpm. Corresponding 
fuel consumpfinns are 4.4. 4.1 and 5.2 
gal. hr. Total sveight is approximately 
188 lb. and measurements arc; leiigtli 
22.99 in., width 51.49 in. and height 
19.09 in. Cost of this hpe is 81,050. 
'Ibis engine |ioucrs the fodcl Rchc 
ligh tpiane. 

.\li tlircc models use .SO-octanc fuel. 

Lockheed Subsidiary 
Gets AMB Coiitrael 

Cost-pliiN-l'ised fee 8405,810 cwitruct 

coicring iiniintenancx'. fueling, insjitc- 
tion, sen icing and reiwir of aircraft at 
National .Asiatioii h'acilitics Mxperi- 
mcntal Center of the .\inia\.s Nfoderu- 
ization Board at .Mlantic City, N'. |.. 
lias been an-arded Lockheed Airctiift 
Senicc International. Contract runs 
)uh 1. 1958. to June 50, 1959. 

I.nckliecd .\ircraft Corp. subsidiary 
uill also handle all aircraft inndifica- 
timi, installation of experimental sys- 
tems and photographic sen ices on 
planes assigned to .WfB's program of 
research and dci'elopinent uith sys- 
tems, procedures and devices aimed at 
modernizing this countrs's asiation fa- 
cilities. Center will use all tspes of 
planes, piston and-tutbinc-pnwered, mil- 
itary. cdmmcrcial and private, also heli- 
copters- 




OPENINGS 
AT VOUGHT 


I STRUCTURES 

Strus'liirtfi- wiirh^ a1 3ou^hlJnan tiiti-r- 

tc»u in wind runnel and on rocket «led.s. 
together w-ilh high-speed digital com- 
mutation. are ^eed exleneivelv for sirree. 

caleulalions. 

Engineering Siieeialiet. Pli-IX 

Tn i-imiiurl K 8 il in •Irun-tural dml riviumti 
Inj'h drlenimialiiins. or tn ap|ih advamnl 
niei'haiiir-s^rhciirii'S ihc dpthnion nl =irur- 

Solid Stale Phvsieiwl. Pli.H |irrlim-<!. wilh 
Ql leadi .5 'I'flrr i-xiicricMi-e. To aesi'i in 
Sludie* <if: i-orrosiiin rniilrnl; nui’lear radia- 
liun plumage; jparls or^ sssirnis I'ailurr? for 

Load Siruclurr* Test Engineer. Engiiirer 
I (M.S. prp‘lerred| will; .5 rear- e\(irriem-e in 
I atrup'luree PIT rp-lali'p) Mrhi I'pworing power eon- 
I truls. h'llraulip-* pir hvdraulip 'Vpileinii. and 

I pnnenis and poinph-lp- airp-ral'l. ineludiiip leal 

Lead Strueturce Engineer. M.K.. -V.E.. ipr 
j ti.K.. wilh M.S. tpr H.S.. Ill Engineering wilh 

eni-e in anv pif Ihi- following; dvnamii' anah- 
6is. flulter and vilpration. acroelaslip’ilv. nii*- 

and lesling. L direct small grouip of engi- 
lirrrs in Hnller and vitiralicn sluifiea. inaple 
analysis, ppr stress analvsis. 


for a prunipl reporl on these or other 
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Vought Vocabulary 


e con o-my • when round-trip missiles 

save taxpayers $102,950,000 


Most missiles land head-first — and. like a bombp just 
once. This destruction is desired in a missile strike, but 
it makes development costly. Scores of missiles often 
are expended before development problems are solved. 

Vouglit's fiegii/iis I and // reduce this expense by 
their dual application. Tactical versions of these guided 
missiles can strike head-on, with a devastating nuclear 
wallop. Test and training versions, used in development, 
can be recovered to fly again. 

One Rei^dus was flown and recovered IS times ■ - . 
another made 16 successful flights. Six hundred recov- 
eries of both missiles Imve saved 5102,950, (WO and 
gained an inestimable quantity of technical data. 


Regulus I has armed submarines, cruisers and carriers 
with a nuclear punch since 1955. Regulus II, vvitli a 
range of more than 1,0(W miles and able to exceed twice 
the speed of sound, soon will join the Navy’s underwater 
and surface Nuclear Fleet, 

Scientists and engineers: pioneer wilh Vought in new missile, 
manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept, M-13, 
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STRAIGHT TALK TO ENGINEERS 

from Donald W. Douglas, Jr. 

President, Douglas Aircralt Company 


In your field, as most of you well know, it’s easy 
to be complicated . . . it’s hard to be simple. At 
Douglas, I’m happy to say, we do things the 
“hard” way. This matter of simplicity is vitally 
important. We work intensive hours, days and 
months to achieve it. 

Why this extra effort? Well, simple things work 
easier, last longer, are more easily maintained 
and are lots more reliable. We are rewarded for 
our greater engineering effort with a product 


that performs better for our various customers. 

We know that good engineers, working in an 
atmosphere which stimulates them to do their 
best, have been largely responsible for our suc- 
cess. If you enjoy solving challenging problems in 
the simplest manner, we’d like to talk with you 
about joining us. 

Please write to Mr. C. C. LaVene 
Douglas Aircraft Company, Box 620-M 
Santa Monica, California 
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SouthwesI Airmotive to Distribute 
Cessna Line, Grumman Gulfstream 


Dalbis— Smitliwcst AiniiDliu; Co. 
iiiioal stioii|b iiitii btisim.'W ;iira:ift 
sOcs iccciitl'. nlicii the fised b;isc ojv 
u.ilor took on dbltibiiloii.liii)'. for the 
Cessna line .iiul the Clrunimaii Giilf- 

Kntts into the ainr.ift siilcs ficUl 
iii.irks a consiilciablc expansion tor 
•Si'll tiniest .Miimitno's in.mittii.ina:. 
oitrlniiil .mil part^ ilistribiitiim opir.i- 
tiiiii. The cnnip.nn will soil the Giilf- 
strc.iin itself and will handk' the Cessna 
line Ihiongh .\ircraft S.ilcs Co., a tc. 
luith acqiiiral h't. Worth Cessna dis 
Inbotor. 

This expansion is more a inattor of 
business opporlnnitv than .1 ilclibiate 
ilUemiination to get into aircraft sales. 
1 xecutiu' Vice I'resiileiit Winston 
Castlcbern told .\vmioN Wiik. 

In the e.ise of .\irer.ift Sales, the 
u.inpam had an opportnnih to at- 
i|uire ii dislnbiitor which has done .111 
annual busiius' in the 's2-l inillion 
lange over the past fire wars for a pria' 
III the neighborhood of Slin.OOO to 
'siOO.OOO. I•'inal price de)ieiuls on the 
dispositiim of such factors .is acemmts 
leceisabie. 

.Southwest .\irinotiie feels that 
Cessna lias ,111 .ittractise line of aircr.ifl. 
so the conijxim deeided to handle it. 
Castlebctn s,iid that some Southwest 



Low-Cost Radio 

Xlarai Mk. 5 for liglit aitciiift provides 90- 
iliaiiiicl trammission and 190 chaniioh of 
iLCcptioii hetssLX ‘11 1llihl2fi.9 iii.c. ntili/iiig 
ersstal contriils and 100 k.c. s|xiciiig in 
tiansiiiittiT and leeeiscr. Piiee Is S99S. 
Ibtal sscight iiicliiding 3.> lb. fnr traiisis- 
torired [viwcr suppis. is 9.s 1h. and iiii-js. 
iiieiiieiits arc 6.7 in. sside, 7 in. deep and 
12 in. long, iiemiittiag two Mk, 7s to be 
placed one abuse the other in a |Uuel ciit- 
mit onlv oiie-h.ilf inch deeper thnn Narco 
Omnigiitni. Mk. 7 eaii lie used with Narco 
\ 0.\-} onini comeiler 01 CST.V or CS-? 
paiicl.inounted iiasigatiim iiidicjtor.course 
selector to provide ^’OK or ILS guidance. 
Separate ttaiismittcT and receis'er eiislal se- 
leetois peiiiiit sending and reeeisjiig 00 
diOeieiit eluiimcU. 


.Smilotise in.iii.igemeiit policies will be 
installed at .\iier.ift Sales, but otlieiwise 
the Cessna ilistriliiitor will operate as 
11 has m the p.ist. .\iretuft Sales will 
sell Cessnas at i t. Worth .mil Long- 
siew. Texas, and will distribiile them to 
di.ilers in Dallas, .\lhlene, Wichita 
I alls .mil Waco- 

(aines II. Craddock has been hired 
In .Simtlnvcst .Mrmotise to promote 
ihstribution .mil sales of aircraft, lie 
fonnerh was einphneil as .ni.itiiin s.ilis 
manager of the Humble Oil and Re- 
fining Co. 

Ill acciuiiing the Cessna s.iles organ- 
ir.ition. the compim returned to the 
sales field for the first time in 20 sears. 
-\fter an esaluation m 197S. Castle- 
bem deeided that with its limited 
e.ipital. Soutinu-st .\irmotise wiiulil be 
better off dropping the Stinson line 
.mil concentrating on seisice. The 
uiinpam's capital isosition is considtr- 
alili stronger now than it was then, 
.mil this was nndoiiliteilK a primars 
taetor in the ileiisiim to return to s.iles. 

Cajiital w.is less a factor in the Culf- 
■trcani decision liec.uise Criimniiin is 
going to handle ilemiiiistrations. and 
Ihete will be no need to maintain an 
.orplane imentots. Southwest -\itioo- 
ti'e will tianiile s.iles .md delis cries on 
1 connnissioii h.isis. Hie company will 
'll! tile new turlroprop exeenthe 
Inmsport tlirimghmil tiie U. S. .ilong 
with .\tl,intic .VLilion and T.icific Air- 
oiotue. liimnons .\itcraft. Ltd., of 
Moiilreal is the fourth distributor. 
Cooperative Deal 

Since Crumm.m will dehser the 
(Iiilfstreain witlimil interior or clcc- 
lioiiic ge-ir. Southwest .\irmoti\e has 
...r.niged a eoo)x;ratise ilc.il with two 
Itx.o fitois lo timi not .1 finislied .lir- 
plane for its tiisfoiotr.s. Horton ie Hor- 
[c ii Custom Work, liic., Tt. Worth, 
will proMile interiors, and .\ssociated 
R.iilio. Inc., Dallas, will install railio 
.mil elettroinc cijiiipnient. 

Horton & Horton and .Associated 
Radio will deal directly with the cus- 
tomer, Thes will do tlicii work at 
Soiitinvcsl .Mriiiotise's Lose I'ield base, 
witli tlic fixed Ixise operator doing the 
neeessars airframe work fo reads the 
Ciilfstri-am for iltlisers. 

.Southwest .\miiotive will senicc 
imil niaintiiin the Rotls-Roicc Dari 7'2 
engines on the Ciilfstrcsim. Since oscr- 
liaii! time on the turboprop power- 
plants is ispeeted to be l.sOO hr., 
the c|iiestioii of oserliaiil won't come 
up for three scars or so. In that period, 
n would lie relatisels e-ass for tlm coin- 
pans to fool lip to do the job since it 


SIABILIIV AND CONTROL 
GROUP LEADER; 

For Alrcrafl Division. Avrodynomics 
Seclion, on J«l VTOl. Devfllopmenl 

gineering, Mechonics, Physics or Ap- 
plied Math. Six to eight years experi- 
ence in stability ond control analysis 
on advanced oircrafi or missile oppli- 
colions primarily on supersonic end 
hypersonic design concepts. 

AERODYNAMIC HEATING 
GROUP LEADER: 

For Aircraft Division, Aerodynamic 
Seclion, on Jet VTOl Development 
Programs. MS Aero, Mechanical En- 
gineeting. Mechanics, Physics or Ap- 
plied Moth. Six fo eight yeors experi- 
ence in aerodynamic heoting and heot 
transfer onalysis on odvonced aircraft 

•rsonic and hypersonic design co 


Industriol Relations Dept. E-37. 
BEIL AIRCRAFT CORPORATION 
P. 0. Box I, Buffalo 5. New York. 
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•ilrciicly liiis t!u: biisic tooling .mcl lot 
i;i|iiipincnt. Southwot Ainnotivc is 
Mcrliiiiiling inilitan turbojet engines 
now and ss'ill be os’crliiuiling them hn 
the airlines sshen their jets are elc- 

Compaiiy isn't particiilnty eoncerncti 
llint its oepansion into tlie aircraft sales 
area might Inirt sales nf its parts and 
accessors- elistribiition disision. George 
W . Jaloniek, III. cvccutise sice presi- 
dent in charge of this operation, points 
out that such competitive istohleins 
alicadv esisted to .some degree with 
eom|5eting airaaft sers ice organiaations. 

Mombershij) Splits 
111 OX-5 Club Ballot 

OX-5 Cliil) President Rnss Hrinkicv 
issued a call to the meinbership to east 
a he.isy ballot in person or by proxy at 
the organizatinn's 'I lord National Con- 
'ention at Los Angeles. Aug. 7-9 to K- 
tain the present constitution and main- 
tain current poliev of the club being 
strictls a social organi/atiem. 

Some nieinhers base propo.scd that 
the ermstitntion be suspended during 
general business sessions at the ermven- 
tion. according to Brinkles. a founder 
of tlic dill), ssliidi is composed of |>er- 
sons sslio half flown OX-5 piss-crcd air- 
craft. Suspension of the constitution 
iiould make possible muses on issul^ 
.0 the conientiun tliat would tend to 
ehangc the character of the organi/.i 
tion. Iliiiiklev contends. He .said this 
could lead to the dob becoming a 
lobhiing organization and claims that 
most members imnld lx against such 

pIllO 

rire-Duty Alouelle 
Wilhslands Hard Uv'^e 

111 Its first 51) class of work with U. S. 

I orest Sersice, .\etna Ildieoptets’ .\loii- 
clte II tnrbine-possered hetico|)ter |)ut 
in approximatels 101) hr. of service 
while maintaining 100'' iisailability. 
M.iintenanec problem.s liase been prac- 
tic-.ilb non-existent, the operator reports; 
■onie three man hours of maintenance 
Ixiing s|)cnt in correctise maintenance 
with spare parts used in this phase- tom- 
piising a single small dcctric-alls 0|)er- 

Tsso ins))ecti(ms were com|)lctcd rc-- 
([Uiring a total nf eight man hiniis and 
no replacement p.irls. normal pre-flight 
and cleaning tixik an additional one to 
two man hours per fising das. Mainte- 
nance has been handled completely bs 
the pilot, no mechanics being asnilahlc. 
.md has ascraged .55 man hnni.s per 
hour of fliglit. 

.•\ctiia Ildieoptcrs is the first U.S. 
helicopter operator to use the Krcndi- 
designed rotars wing aircraft clisirihiitext 



Ausfralians Improve Pasture 


Laige ac-rial ^lastute impmsxiiicnt project on Glciirock Station, sonic 200 mi. north ol 
Sydney. ,\iistralia. is utilizing a licet ol Kdgar Pctcii-al l-kl’. 2 agricultural aircraft to sow 
and fertilize apiiroximalcli 55,000 acres in the area, Ihc s|H.-cialI\ designed L.P. 9s liavc 
2.100-lb. hopiwrs. earrs average loads of 1,9110 lb. at 5,-IIIO-ft altitudes. I'hotii above shows 
one of the Sksspicad 9s dispensing seed and phnsphate at low altitude. I’hotn 
In-low shoiss a plane receisiiig seed Ixom sclf-|no|Xilled loading ec|nipmenl. 



here hs Rcpuhlic .Vsiation Corp (,\\\ 
Mat. 51, p 79). 

In the course of the niiti.il 51) d.iss' 
oper.ition. .\etna iiinnagcr Robert I'riin 
hit mites th.it the .\icmettc lias hcvn 
picking up cargo sseigliing 5(10-600 Ih. 
at clensits iiltitiielcs of 9,110(1 ft. to 
12.50(1 ft., cxclusiic- of pilot .md fuel 
Oiiring its I'orestrs Sersice contr.ict the 
lielicopter h.is h.nielled oier 1"5 flights 


on fire control at altitude's tanging from 
■.000 ft. to 1(1,0011 ft. On each trip 
the mathinc- returns with two fire jnm])- 
ers plus their txjni))ment, sshieli ascr- 
.igc-s 100 Ih. a set. Gp to 52 such mis- 
sions are flossii dulls . 

.\sailahle elal.i on tlie o|)c-nition shows 
that the .Monette lias e.irticd 56.625 Ih. 
of eaigo, 21-f jMssengers, made 2-16 
flights .111(1 list'd s.60(l gal. of fuel. 
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European Countries 
Form Ag-Plane Pool 

Paris— Nine conntiics base organized 
the Kuropeun Agricultural Aviation 
Center to promote cooperation and 
greater efficiency in the use of aircraft. 
Initial meetiiig of the group, .sponsored 
by the Organization for Isnropcan Eco- 
nomic Cooperation svas licld in Paris 
last month. Center has headquarters in 
The Hajiic, 

The Center hopes that it can desolop 
pooling of aircraft in its area tn ptosidc 
more efiectis e and less costly operatiniis. 
llicre art- some 200 agricultnral aircTaft 
based in OEC territorv. Members of 
the Center include Denmark, I'r.incc, 
Germans-. Italy, 'Ihc Netherlands. 
Sweden, The United Kingdom, Spain 
.md Yugoslas'ia. 

PRIVATE LINES 


Moranc-Sanlnier MS-760 Paris twin- 
jet executive plane rcetised Cisil Aero- 
nautics .Administration type certificate. 
Beech Aircraft, which has distribution 
rights for MS-760, will import two of 
the airplanes this year, one going tn 
I'imkon Roller Bearing Co. 

Corporate name of Hiller Helicop- 
ters has been changed to Hiller Air- 
craft Corp. to reflect the company's con- 
tinuing disersiScation. 

I-'ederal autopilot has been CAA- 
ipprovcd for Cessna !72, ISO, 182 and 
Stylanc- 

Okanagan Helicopter Group is pre- 
siding three Sikorsky S-55s and crews 
on an annual contract basis to work 
for Federal Electric Co., Paramus, 
N, J., on Dew-Line construction and 
maintenance. . . . Okanagan also lias 
reiicsved its contract with Department 
of Fisheries, Ottawa, Out., for opera- 
tion of a Sikorskv S-55 and a Bel! -17, 
moving personnel, freight and setsing 
remote outposts in Newfoundland. 

Timken Roller Bearing Co.’s Execu- 
tive B-25 has been fitted with a Lear 
IntegratC'd Flight Equipment display 
at AiReseatch .Aviation Scrs-ice, I.os 
.Angeles International .Airport. 

Gibboiis-O’Kecfc Air Charter, Chi- 
cago, has l)ccn licensed by Canadian 
.Air Transport Board to operate inter- 
national nonscheduled charter service 
to Winnipeg. Kenora, Toronto and 
Montreal with aircraft of less than 
6,000 lb. pavload. 

Planes, Ine„ Houston, Texas Inter- 
national Airport, is distributor in South 
Texas for Aero Commanders. 


Rohr 


engineers are 



busy building 

tomorrow’s great airliners 
today. . . 

Rohr is eager to maintain its top position in aircraft components . , . and desires 
to talk to aircraft engineers who are eager to help build power packages 
and other major components for America's great new airliners of the future. 
Rohr's Quarler-billiOD backlog is over 50% eommcrcuii This, of course, means 
real security along with top industry salaries and career opportunities in the 
nation's finest living area. E.xpcrienced design and stress engineers ate invited 
to write Rohr now. Well arrange personid interviews at mulu.sl comenience- 
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EMPLOYMENT OPPORTUNITIES 




EMPLOYMENT OPPORTUNITIES 


ENGINEERS AND PHYSICISTSJ 


WRinus 

for illustrated brochure 

TALENT GROWS AT EMERSON ELECTRIC 


ENGINEERS 

SCIENTISTS 


advanced 
missile 
and space 


A tew high-level opportunities u;Uh 
Missile & Ordnance Sj/stems Dept. 

of General Electric 




TAPlE the ' ELECTRONICS HIGHWAY 
WHEN VACATIONING 
IN NEW ENGLAND. 



W S YLVANI a ^ 




CLAS5IF[ED Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


mmmmm 




SACRIFICE FOR QUICK SALE 
MADDEN & PlAYFORD AIRCRAFT 
P.O. BOX 186 'MIAMI 48, FLORIDA 


Immediate Delivery 

RIS^O R1820 

R985 R1340 R2000 

ENGINE WORKS 


WRIGHT 

1820-76A 


ROSEBT A. OARNAIL 


UTILITY INDUSTRIES CO. 


N FITTINCS A HARDWARE 


LODESTAR 


FOR RATES 
OR INFORMATION 

About Classified Advertising 


3L Olfi.. 




lOgtr^-STOol irCrS.irjO | SAr=JogT6''7iOo] 3-3'3'i 


SOBDON JONCS - F. E. HOLLAND 
OETBOIT, !«— S» Fe<i»bi«^^l^. 


WOOLSTON 


Where 
TO Buy 


AIRLINE & EXECUTIVE PHOTS 
' * " ' " VdcKETLOGS 
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LETTERS 


Limited Edition 

I liL « ritcr n attiiig .is tlic agiiit for a 
"roup nf ciigiiKcrs nliu liaic ciiiitrihuK'd 
tr.uatcl this siiliscriptic.ii out of frustration. 
W s have out copj of Asuiicis W'tr.K 
conic- mto oiir office I'l lie \crial Rccon- 
iiaissancc Labemtors, \\'right Kidd. Ohio) 
for Old 2(10 mdncc'ts. If son arc- ac- 
quainted ss-itli the quaint liabits of govcrii- 
nic'Ut offices son ssill appreciate sshs this 
subscription is for a prisate home address 
sshicb ssill see tliat .\sicuos Wtik 
reaches those ssliti arc snfficicntls intcic-sted 
to contribute tossard this subscription. 

Haston. Ohio 

Stringent Reciuiremenf 

Ceingr.itniations on a fine issne i|nnc- Ih, 
lUscarch for S|>ace I'.clition i We found .1 
most informatisc and ssx-re ple.ised to note 
th.it sse ate considcfcti tspic.n of finiss aetise 
111 the cleselopnicnt of .iceessoi; possci 
sources for space s-eliicics. 

Blit, ill deference to others in the inchistis. 
sse ss-Quld lite to corrext the erroneous 
sundusion drassn on pp. Is” .mil 2VI. 

\ltliongli sse are not set at lilserts to 
disclose the corrext iipplisation. the cxjiup- 
iiic-nt |iictnred and deseiibcxl ss.is ncvc-i 
intended for the \tla.s seUiele. ’Die sU inin. 
operating escle app.srentls misled the author. 

since this is ssithin the sis acceptcxl 

order of magnitude for ICfIM flight. Moss 
iser. this ss.is (nsl one clulleiige m the 
deielopinent of a long mission Cscles 

III esexss of 12 hr. or more, ssitlimil in.iin- 
teiianee. uoss appe-ar to he- Feasilsle. 

It may lie of interest to note lli.it this unit 
li.is rexentls eoiupletecl sim csdes of 
eiidnrane-o testing, a rather stringent rc- 
s;uireineiit esen for .i inacliiiie ssitli the 
reliahihts reqiiirements ol Mias. 

\uei.ift \iLcssors I iirhiiie nc-pt. 

Cuict.il I leetTic Co, 


Visfounl Controls 

titled "f'lap Holt I-ailiire Caused Viseonot 
Cmsh' ssas sliocl-iiig I he iiisestigatioii of 
tile crash ss.is sers tlionmgh. and the jiial- 
ISIS of ill details imist eiiniplete I lieartils 
agix-e ssiHi the- eiigiiitinn^ icsoiiiineiidiitions 

It is ineoiie'eivahle- tliat the aetti.il cause 
of tills crash could Ik- so couipletels ignored. 
I lie flap lailt failure most eertainls esas not 
the cause. Imesligalion prosed that flic an 
craft could casils li.ise Ih.-cis eontiolled had 
the ailerons Ikcii operative, despite inal- 
fiiiielioii of the flaps. 'I1ie actual eaiiee of 
rlie ecash ssas the loelcup of the ailerons and 
other control surfaces, eiiusecl lis fouling of 
lire eahle-s iiseci in the groiincl loekiip .sstein 
for .all S'iseoiiiil eonfrol siiifaees, I rue. this 
locLiip e.ahle ssas fonled due to J senes of 
eie-nts, and suhsex|lienl flap liolt failure, lint 
Ihc' fact remains tliat the aircuft could have 
hcers safc'lv landed if the eonlio] surfaces had 
bc-eii operative. 


330 r/*<2nrf Sl.'!‘'yeir 1 orfc' 36. ^rv.' 
Trr to kvri) fertera iiiiilcr 500 toortlf irrirf 
give a genuine ir/#>ri/f/icrjrioo. U'e iriff 


The thought then occurs, ss-herc else in 
this aircraft could some minor diffieults- 
QCX'iir ill siieli a manner that the control 
scsteni might beenroe fouled? Is the ronlrng 
nf these c-ables through the fuselage to the 
tail vnrfaet-s sneli that, regardless of ssliat 
might ocenr, these cables could not possibly 
ffml? The hazard of a mechanic's glos-e or 
a rag carclcsslv left in a s-ital area and 
fouling the cafclc tlicrchs locking the con- 
trol surfaces has not been considered, if the 
investigation report is complete 

In my opinion, the most vital correction 
indieatc-d hv this iiis-estigatinn is the deletion 
or niodifitation of Ihc control surface lock- 
ing ss'stein. \ control eolniiin and rudder 
pedal locking device contained completely 
ssithin the cockpit is obviously the safest 
type, although perhaps not so neat in ap- 
pear, intx- as its hazardous cable tspe coimter- 

^ If \’ickcrs insists on using cables lot 
locking coiilrol siirfaees. it is suggested that 
each control surface locking dcs-icc he spring 
loaded to the "lock" position, requiring a 
tension on the cable for unlocking. In the 
event of a cable fouling, the additional pull 
on the cable svmild be in the direction of 
the unlocked position. Should a c-oble break, 
only one control surface svould lock up, 
leasing Ihe cresv n lighting chance- to essri- 
trol the aircraft ssilh the other control 
surfaces remaining opcTati'-v 

Tlic altitude of tlie imestigating groins 
to the pilot's simgestion to mosc the loi-k 
cable fiiitlead off of the flap structure sias 
iniist shortsighted 

The contro] surface locking ss-stem ssas 
the- major canee of this accident, and a ersm- 
plete rede-sign of the ssstcni should be re- 
quired imme-diatcls If the British tanmil 
see the danger of this cable locking ssstem. 
iierha|>s oiir C\\ might see fit to iaks- a 
long look at the X^iscnimts fls-ing in the 
United States, and take the ncccssars steps 
to eliminate this dangemis ennditinn 
finiv S Ilsiiv 
t.iaison Kiigineer 
Rohr \ireraft Corp 
Guila \'ista, Cilil 

(The rcnoit ivas taken from the official 
British Ministn of Tr, insporf and Civil 
Aviation. Civil .'\ireraft ketitlenf. Re|mrt of 
The Court rmestigation — Kd 1 


Sinijilifyinj; Monilor 

Tlie t.ikeoF moniton deserihed in the 
Jime 2^ issue fp. 6il stem midub- coinpli- 
eated by the use of accelerometers sihieli 
require correction for pitch attiliide. 

Sufficient infonn.itioii e.m lie denied 
from ,m cKlonieter consisting of .1 light 
sr-nisc .mil ,1 semicimductor nhotnccll 
nimmte-d on ,i main ge.ir strut and focused 
tbrniigli I slit on four equally spaced sshile 


stripes painted on the inner sidesv.ill of ,i 
main tire. Pulses generated in this iv.as 
cmild trigger a single shot miiltivibralor <ii 
other piiTse .shaper to gis-c short pulses nf 
deflnite cnergi content, ivhich may lie 
bneked against a eluckivork driseii increas 
inglv direct current indicating dcsire-d aceel 
oration. 

The difference current through .t polar 
ized relav ssitls snffieieiit inertia to hold 
during the chopped up ivave form, ssoultl 
then aetK-trtc the no-go alarm sshen the 
nierc.ismg d.c. eiietgs predominated dining 
some intcn-.il. The doeUsvork rhcostal 
could base .i eoinpensafing taper for high 
^x-d drag ami ssonid he st.irteJ In tiu 
ifrst pulse. The absolute salne of the d e 
S' mild be- *x't up from a hand touipuler. 
ioni|>eusating tor sieight. temperature, 
gradient of rmiss-av. etc, 

if tile pulse r.fte ss-as disided dosvn In 
.1 factor nf four, it ss-oi’Id lie ssithin fhe 
t.mge of .1 convention.sl j'lilse-stepping motor 
fnt speexis up to .liioiit 120 kt.. so that dis 
t.'iice cmered and distance to point of 
rcfus.ll might lie slimsn directly. Tlie iiiolor 
might ,ilsn inosx a hug around the air- 
spetxl dial to gist- riistance-aitspeeil indit-.i 

■is [Ins isai the prohleiii of a hiiilt lu 
odometer as sveii as aeecleromete-r eorres- 
tioii could he solved. 

Lko NUceis 
Belle Harbor, N’. 

IBM Com|)iit«‘i' 

I he .irlieic pertamiug to gioinid support 
e-cpiipmeiit for [lie Thor IKBM f|ime 2, 
p. -tO) Stales that an IBM I'spe "Os auto 
iiiatie computer is part of the support equip- 
ment. .\ttiially. it is the IBM I'spe TUT 
not the "O', ssliieh is used ssith Hie Thor. 

RoBi.a I M. Bi.ssii.si 1 1 
Saiigerties. N V 

Tfchnical Selling 

Mi, Cliarle* K. Caxsd's letter entitled 
■Idea Salesmen." I \W Mas l‘), p IN- 
sets eapahls espresses im sciiliiiicnts on Ihe 
sirhieet. l-iugiiieers as ,i ss liole do not kiiins 
hosi to effextis-els -all their ideas. Cautious, 
detailed, ami boring preseul.itions. Ivith 

I- ngmeeriiig is .ui exeitnig linsiness, and 
basicalls uiosl eiigiutxTs knuss this. But to 
hear them tell .iliont it makes the- oeciipi- 
lioii sound sen dull. 

I'll help nveicoine tins, the- e-ngnieermg 
Lidle-gcs must gise more attention to courses 
ill tex'Imie.il s.ilesiiians1iip. \iiothe-r he-l]i 
i-.ould he energetic training programs in 
ide.i selling, supportexi or sponsored hs firms 
einploving exigmeers. 

I h.ise one point of eontenlioii ssith Mi 
Casad. lie states, ".\eeiiraes- of state-inent 
is ol no eoiicem to liiin ithe salesm.im 
. . TTiis implies that hoiiests mas be 
lacking 111 tile saiesin.iu's appro, leh. On the 
sontrars. the good salesman ssill keep on 
selling. Viid to do so he must be aceii- 
r.'ife — not tie-tailed, but aeenr.ite. 

losii'ii II. \\IIKI ss s 
Chunpex- I-'alls. M.iss 
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When the target is space and a million dollars' worth of missile rests idly on 
the ground-not even a long countdown heips. In a showdown situation, the 
successful shoot depends on the "go, no-go” type of test that pinpoints the trouble. 



NEXT TIME. ..LOOK TO INET 
FOR PRECISE GROUND POWER 


This INET 400-cycle ground power unit was 
tailor-made for the Atlas. In meeting all 
of Convair’s specifications for pre-fiight 
calibration of electrical systems, the 
unit operates in parallel with the missile’s 
power system and provides remote control 
regulation. Frequency regulation is ±0.27u. 

With shock load equal to a third of rated 
output, frequency recovers to ±0.2% in 
0.15 seconds. Voltage regulation is 
±0.5% with recovery time at 0.30 seconds. 


INET DIVISION 


LEACH 



CORPORATION 


RCPRESEMATIVeS IN ZRINCiaAL 



SPACE-ABILITY 


Servomechanisms’ proven ability to design and produce consistently 
smaller and more reliable Central Data Computers, has established 
SMI as the pace-setter in this exacting science. This experience,- . 
coupled with our major scientific advances in new materials research 
and deposited film circuitry techniques, will meet the requirements 
of even smaller and more reliable subsystems for the 
spacecraft of tomorrow. 


SUBSYSTEMS DIVISION, Hawthorne, California 


MECHATROL DIVISION, Westbury, L.I., New York 


SPECIAL PRODUCTS DIVISION. Hawthorne, California 


GENERAL OFFICES • 12500 Aviation Boulevard, Hawthorne, California 


The products 0 / SMI are available in Canada and throughout the world through Servomechanisms (Canada) LimiUd^Toronto 75. Ontario. 




